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Introduction 


Dear students: 

It is extremely great pleasure to introduce the mathematics book for third 
preparatory. We have been specially cautious to make learning mathematics 
enjoyable and useful since it has many practical applications in real life as well 
as in other subjects. This gives you a chance to be aware of the importance of 
learning mathematics, to determine its value and to appreciate mathematicians 
roles. 


This book sheds new lights on the activities as a basic objective. Additionally, 
we have tried to introduce the subject simply and excitingly to help attaining 
mathematical knowledge as well as gaining patterns of positive thinking which 
pave your way to creativity. 


This book has been divided into units, each unit contains lessons. Colors 
and pictures are effectively used to illustrate some mathematical concepts and 
the properties of figures. Lingual level of previous study has been taken into 
consideration. 


Our great interest here is to help you get the information independently in order 
to improve your self-study skills. 


Calculators and computer sets are used when needed. Exercises, practices, 
general exams, portfolios, unit test, general tests, and final term tests attached 
with model answers have been involved to help you review the curriculum 
completely. 


Eventually, we hope getting the right track for the benefits of our students as 
well as for our dearest Egypt hoping bright future to our dearest students. 


Authors 


Algebra 

Unit 1: Relations and functions 
(1 - 1) Cartesian product 

(1 - 2) Relations 

(1 - 3) Functions (Mapping) 

(1 = 4) Polynomial functions 


Unit test 


Unit (2): Ratio, proportion, Direct Variation and Inverse Variation 
(2 - 1) natio 

(2 - 2) Proportion 

(2 - 3) Direct Variation and Inverse Variation 


Unit test 


Statistics 
Unit 3: Statistics 


(3 - 1) Collecting Data 
(3 s 2) Dispersion 


Unit test 


ш 


Trigonometry 
Unit (4): Trigonometry 
(4 - 1) The main trigonometrical ratios of the acute angle. ................ 52 
(4 - 2) The main trigonometrical ratios of some angles. 
Unit test 


Coordinate geometry 
Unit 5: Coordinate geometry 


(5 - 1) Distance between two points 
(5 - 2) The Two Coordinates of the midpoint segment 


(5 - 3) тһе slope of the straight line 
(5 = 4) The Equation of the straight line given its slope and its y - intercept 


Unit test 


model tests 


MATHEMATICAL NOTATION 


N The set of natural numbers Д: Perpendicular to 

Z The set of integers / / Parallel to 

Q The set of rational numbers AB Straight segment AB 
Q` The set of irrational numbers AB Ray AB 

R The set of real number AB Straight line AB 


VA The Square root of A m (Z A) Measure of angle A 


VA The Cube root of A m (AB) Measure of arc AB 
[a,b] Closed interval ~ Similarity 
Ja, ЫЫ Open interval > Grater than 
[a, b[  Half-open interval > Grater than or equal to 
Ja,b] нағ-ореп interval < Less than 
[a, [Infinite interval = Less than or equal to 
i tt (e) Probability of occurring 
= s congruent to е 
= ш P event 
n(A) Number of elements of A x Mean 


S Sample space Standard deviation 


м a 


Sum 


Relations and Functions 


One of the players threw the ball so, it took the direction shown 
in the figure. 


This figure represents one of the functions which you will study 
and is called " a quadratic function" 


NÉ 


Cartesian product 


You have previously studied relation between two variables x, y 


What you'll learn a» Find a set of the ordered pairs which satisfy the relation: 


5x Cartesian product of 
two non-empty sets. 
Key terms 


Ordered pair. 


An arrow diagram. 


0:058 


Relation. 


A cartesian product. 


A cartesian diagram. 


y=2x-1whenx=Oandx=1,x=2 


9 Represent these ordered pairs graphically in the coordinate plane. 


З Does the ordered pair (3, 5) equal the ordered pair (5, 3)? 
(Use the graph). 


From the previous, we notice: 


1 In each ordered pair ( a , b), a is called the first projection, and 
b is called the second projection. 
2 Each pair is represented by one and only one point in the coordinate 


gest 
3)Ifa+b then(a,b)#(b,a), Why? 
4 (a,b) #{a, b}. 
If (a,b) = (x, y) thena=x,b=y 


(C. Asa 


ind x, y if: (x -2 , 3) =(5, y + 1) 


Find a and b in each of the following: 


A (a,b) = (-5, 9) В (а-2,ь+1) = (2, -3) 
8 65-»-0-a3-0 @a-7,26)=(2,b -1) 
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( To find the cartesian product of the set X and Y which is denoted by the symbol 

) р у y 

( X xY. write the set of all the ordered pairs in which its, first projection is an element of 
) p proj 

( X, and its second projection is an element belongs to Y , and it is written as: 

) proJ 8 

\ XxY={a,b}x{-1,0,3}={(a, -1), (a, 0), (a, 3), (b, -1), (b, 0), (b, 3)} 

| Y x X = { -1, 0, 3j x {a, b } = { (-1, а), (-1, b), (0, a), (0, b), (3; 0), (3, b) 

) So:XxYzYxX 


( We can get X x Y and Y x X from the following tables 


\ Think: 
Ф WhenXXY-2YXX? 
\ © Are the number of elements of X X Y = the number of elements of Y X X? 


A AN АЧУ ee АЧУ АЧУ АЧУ o P ЕЧ 


We notice that : 


1 If XandY are two finite and non empty sets then : 


XX Y={@, b) oe m be 
2 XX Y YU where :X + Y 
n(XXY)-n(YXX)-n(X) Xn(Y) 
where n denotes the number of set elements . 
3 If (к, meXxY thenke X,me€Y 
4 If Xisa non-empty set, 


then: ХХХ = ((а,Ъ) :а,Ь e X) 


and written as X? and it is read as (X two). 
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| If X = {1}, Y = 2, 3, 2 = {2, 5, 6} represent the sets of X , Y , Z with venn diagram then find: 


First : (M Xx Y Byxz @xxz Dy? 
| Second: (x xY) U (Y xZ) Third: X x (Y N Z) 

Fourth: (X x Y) N (X x Z) Fifth: (Z — Y) x (X U Y) 

| Selen 

First : 7 X 
|) irst : 

| @ xX x ¥ = {1} x {2,3} = (1,2, (1,3) 5 (3) 
| @Үүх7={2,3}х{2,5,6} Ы 

) = {(2, 2), (2, 5), (2, 6), (3, 2), (3, 5), (3, 6)). ү 

\ @хх7= {1} x12, 5,6) = (1,2, (1, 5), (1, 9) 

My? =Y xY = (2, 3} x (2, 3} 

\ = {(2,'2),'(2, 3), (3, 2), (3, 3)) 


\ Second : (X x Y) О (Y x Z) = {(1, 2), (1, 3), (2, 2), (2, 5), (2, 6), (3, 2), (3, 5), (3, 6)} 


| Third : Xx (Y N 2s {1} x {2} ={(1,2)} 


Fourth : (X x Y) N (Xx Z) = {(1, 2), (1, 32 N (1, 2),(1, 5),(1, 6) = (1, 2)}. 
(Fifth: Z-Y - (5, 6) HAZ VIR UV єз. Complete 
al el ncn 
ЁХ ={2,-1},Y={4,0},Z={4,5, -2} Find 
Ө Xxy B Yxz roe 
Ө п(хх7) 8 ny?) F n(Z) 
The representation of the cartesian product: 
Eme 
F 
9 If X = (1, 2}, Y {3, 4, 5) Find: X x Y, and represent it: 
0 First: by the arrow diagram. Second: by the cartesian diagram. 
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\ ХхҮ= {1,2} x {3, 4, 5} = { (1, 3), (1, 4), (1, 5), 2,3, 2, 4), 2, 5)} 


Where the cartesian product of X x Y is represented by an arrow diagram, or a grahpical 
) 

net, as follows: 
\ 
\ First: An arrow diagram 
\ Draw an arrow from each element that represents the 
\ first projection (The elements of set of X) 
to each element that represents the second projection (The elements of set of Y) Xx¥ 

X 


\ 1. е: The arrow diagram of the cartesian product represents 


) 
\ and ends at the second projection. 


LJ ° 
(115) (21 5) 


each ordered pair by an arrow that starts from its first projection 
e. е 
ala ci» 


\ Second: Cartesian diagram (the perpendicular graphical net. 5 ats) 
TOE 

\ On a perpendicular graph net, the elements of set X is repre- im 

\ sented horizontally and the elements of set Y vertically. The in- 


tersection points of the horizontal and vertical lines represent 


the ordered pairs of the elements of the cartesian product X x Y. XxY Ы 
\ 
NNN NNN е UP s UP _ s UP c UP as UP —_ ~~) 
— MED 
7 As: 
( If X = (3, 4, 8} then find, X x X and represent it with an arrow diagram. 
\ Arrow Diagram 
\ 3 
| XxX =, 4, 8}x{3, 4, 8) 
| ={ (3, 3), (3, 4), (3, 8), (4, 3), (4, 4), (4, 8), (8, 3), (8, 4), (8, 8)). 
\ Notice in the figure: the ordered pairs are represented by arrows, and 
| the ordered pairs in which the first projection is equal to the second 8 4 


projection as: (3 , 3) , (4, 4), (8, 8) are represented by a buttonhole to 
show that the arrow comes from a point and ends in the same point. 


Notice that: n (X) = 3, then n (XxX) = 3 х3 = 9 
In this case, the cartesian product X x X can be represented graphically by 9 points where each point 


represents an ordered pair. But if X is an infinite set. then the number of elements of XXX is infinite. 


Think: How can you represent the cartesian product of each of the following? 
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C NXN,ZxZ,QxQandR*xR. 


RUP um ы м UP UP NTT NT NT a UP UP as UP a UP a) 


The cartesiem product of the infinite sets and its graphical 
representation: 
First: To represent the cartesian product of Nx N = (x, y): xe N, y e № 


q 


Draw two perpendicular straight lines, one of them is xx` horizon- 
—_ 
tialy and the other y y^ vertically and are intersected at point o. 


@ Represent the natural numbers М on each of the horizontal and 
vertical straight lines starting with the origin point O which repre- 
sents the number zero. 


(э) Draw vertical straight lines and horizontal straight lines from the 
points which represent the natural numbers, you will get the opposite figure, and thus, the 
points of intersection of the set of these straight lines are represented by the perpendicular 
graphical net of the cartesian product of N x N. 


Notice that: Each point of this net represents one the ordered pairs in the cartesian product of 
NxN. 
For Example: point A represents the ordered pair (3 , 2) and point B represents (0, 4). 


Complete: point C represents the ordered pair (...... , ......), point O represents the ordered pair 


Second: To represent the cartesien product of Z x Z 
={(x,y):x EZ, y EZ}. 

We represent the set of integers on each of the two 
horizontal and vertical straight lines where the point 
(O) represents the ordered pair (0, 0). 

Thus, each point of the net points represents one of 
the pairs in the cartesian product Z х7 

This net is known as the coordinat plane of Z X Z. 


Identify the ordered pairs which represented by the points A , B , C and D in the previous graphi- 
cal net. 


Third: To represent the cartesian product О х Q = (x, ):xeQ, ye Q} 

Draw a perpendicular graphical net and represent the set of rational numbers Q on the * 
two horizontal and vertical straight lines, then identify the points: A (3, >), B (- >, 4), 
C(-3, - 2) and DG, - 5) 
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Fourth: Representing the cartesian product RXR = ((x, y) : x € К, y є К) 
the set of real numbers can be represented on each of the two 
horizontal and vertical straight lines, and point О represents ^ «nd auadrent 


the ordered pair (o , 0). x<0,y>0 
— 


The horizontal straight line xx is called the x - axis, and the 


first quadrent 
x>0,y>0 


vertical straight line yy is called the y - axis. 
Then, the net is divided into four parts (quadrants) as in the 


ES х<0,у<0 +- x»0,y«0 
opposite figure: 


Р 
= As A 
Na 


Draw a perpendicular square net of the cartesian product К х К, then tell the quadrant or the 
\ axis where each of the following points is located: 


| А (3, 3), B (3, -2), C (-4, -2), D (-4, 3), E (0, ” 3),F (2, 0) 


| 
| "Solution". - 


^ (3,3) is located in the first quadrant. 

| В (3,-2) is located in the fourth quadrant. 

C (-4,-2)is the located in the third qudrant 

\ D (-4,3) is the located in the second qudrant 
| Е (0,-3) is the locate on y - axis 

F (2,0) isthe located on x - axis. 

4 


If X 2 [-2, 3] find the location which represents X x X. 
Show which of the following points belongs to the cartesian product of X x X 
А (1, 2), B (3, - 1), C(- 1, 4) and D (-2, 0) 


First : Complete the following: 
Ө 'f (a+5,3)=(8,b-1)thena = m E ИНИНИ 
Ө If 5, у +1) = G2, V7 ) then x =......... py meses 


Ө «-1,11)=(8,у+3)һеп/х+2у =......... 


Ө по?) =9,, then п (X) =.......... 


© If X x Y = { (2, 6), (2, 9), (3, 6), (3, 9), (5, 6), (5, 9)}, then 


Second: Choose the correct answer from the given answers:: 


@ If n (X) = 3, n (X x Y) = 12 then n (Y) equals: .............. 


а) 4 Bo Gis Dj 36 
Ө "з. 5) E43, 6} хіх, 8 then x =.............. 
A.B e CE Өз 
Ө If the point (5, b - 7) is located on the X - axis then b = 
8) 2 LE Ө; 8» 
@ If the point (x- 4, 2 - x) where x Є Z is located in the third quadrant, then x equals: 
а) 2 Ө: Ө. Bs 
Third: 


Ө ix = (2, 3}, Y G, 4, 5} then find: 


‘A X x Y and represent it by an arrow diagram and and a cartesian diagram 


Bj n (X x Y) Si n (v2) D) (x xY) ny? 
Ө fx x¥ ={(1, т), (т, 3), 0, 5)} then find: 

Ux v Bj y x x бү? 
Q If: X = B, 41, Y = (4, 5}, Z = (6, 5) then find: 

Wxx(vYn2a В) x-v)xz ©) x - Y) x (Y- Z) 


(4) Identify the following points on a perpendicular graphical net of the cartesian product R x R: 
A (4, 5), B (6, -3), C (2, 7), D (-1, 6), E (-4, -5), M (0, 6), K (9, 0) 
Then mention the quadrant that each point is located on the perpendicular graphichal net. 


Or the axis it belongs to. 
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Relations 


In the festival "Reading for All", five 


students represent the set of X 2 (a, b, c, d 


, €) went to the school library to read some e 


3 What you'll learn 
books which are represented by the set Reading for all | 
ўс Arelation of set of X to 


Y = [ science, literature, culture and history] 
the set of Y. 


student A read a book in science and a book 


ўс A relation from a set 
in culture, student b read a book in histroy, student c read a literary on it self. 
book, pupil e read a book of the historical books, but student d didn't 
read any of these books. Key terms 


@ Write the previous statements in the form of ordered pairs from yx Relation. 
X to Y. 


2) Represent a set of the ordered pairs in the form of an arrow 


diagram. 


Notice that: The expression " read" connects some of the elements of the set 
x Y 


X with the elements of set Y, and it determines a relation 
between X and Y which is denoted by the symbol К. This 
relation can be represented by an arrow diagram - as shown 
in the opposite figure , where we draw an arrow beginning 


from the student and ending at the type of books he reads. 


We can also express the relation from X toY by the net of the following 
ordered pairs: 

{(a, Science), (a, Culture), (b, Histrory), (c, Literature), (e, History)}. 
This set of ordered pairs are called the relation R. 

Think:ls К a subset from the cartesian product X x Z? 


E i 
a Аеш 


) If X = {-1, 1, 2}, Y = {2, 4, 6, 8}, апа R is a relation from X to Y where 
\ a Rb means: «b = 2 а + 4», for each a e X, b eY 
\ Write and represent R once in an arrow diagram and another by a 


| cartesian diagram. 
Student's Book - first term a P 


^? FC | 


| - Solution, - 


K When: A = -1 ^.В=2х (-1) +4 = 2 
| When: A= 1 7. В=2х1+4=6 
\ When: A = 2 4. B=2x24+4=8 


К к= (1, 2), (1, 6), (2, 8) 


From the previous, we deduce that = 


@ The relation from X to Y where X, Y are two non-empty sets is a relation, connecting some 
or all the elements of X with some or all the elements of Y. 


Q X x Y is the set of ordered pairs where the first projection in each ordered pair belongs to 
X and the second projection belongs to Y. 

@ If R is a relation from X toY , then R € XxY. 

The relation from a set to itself 


If R is a relation from a set X to X (itself) then R is called a relation 


onXandR с XxX. 


Eme 
Lad Аш 


\ If X = {-2, -1, 0, 1, 2} and К is a given relation on X where а КЬ means: 
\ «The number a is the additive inverse of the number b»for each of a, b € X 


\ Write the relation R and represent it by an arrow diagram and also by, cartesian diagram. 


) 

| Бовар. 
R = { (-2, 2), (-1, 1), (0, 0), (1, -1), (2, -2)} 
| 
) 


Cartesian Diagram 
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М 


If X 2 (1,2, 3, Y = {12, 21, 47, 52}, and R is the relation from X to Y where a R b means : 
(a is a digit from the digits of b ), for each a e X, b e Y 
First: Write R and represent it by an arrow diagram and also, by a cartasian diagram. 


Second: Show which of the following relations are correct and why? 
1R52 2R21 3 R47 


Exercises 1-2 


Ө If X = (1, 2, 4, 6, 10}, апа К is a relation оп X, where a R b means (а is a multiple of b), 
for each of a , b є X. Write К and represent it by an arrow diagram and also, by a cartesian 
diagram. 

Ө If X {2, 4,5, 7} Y = {4, 5, 6, 7, 9} апа R isa relation from X to Y where a R b means (а) 


for each of a e X and b є Y . Write К and represent it by an arrow diagram and also, by a 
cartasian diaram. 
11 


@ If X = 0,2, 3, Y 2 (1, o, 
number a is the multiplicative inverse of the number b» for each of a є X, b єү, Write К 


i and R is a relation from X to Y. where a R b means «The 


and represent it by an arrow diagrm and also, by a cartasian diagram. 


Ө х= 0,3, 4, 5, Y 7 (1,2, 3, 4, 5, 6} and К is relation from X to Y where 
a R b means «a + b = 7» for each of a € X, b € Y. Write К and represent it by an arrow 
diagram and also by a cartesian diagram. 


Ө ix » C1, 0, 1,2, 3, Y = (0, 1, 4, 6, 9) and К is a relation from X to Y where 
a R b means «a? = b» for each of a € X, b € Y. Write К and represent it by an arrow 
diagram and also by a cartesian diagram. 


(9 If X= {- 2, -1,1,2}, Y = |, Ez 1, 3, 8} and R is the relation from X to Y where 
a КЪ means «а? = b» for each of a € X, b EY. Write R and represent it by an arrow diagram 
and also cartesian diagram. 


If X 22,3, 4}, Y = (6, 8, 10, 11, 15} and К is a relation from X to Y. where a R b means «а 
divides b» for eah of a € X, b EY write the relation К. X 


Ө The opposite figure: > 
Represents the arrow diagram of the given relation К on the set od № 


X = {1, 2, 3, 4, 5}. Write the relation К and represent it by a cartesian 
diagram. 


Functions (Mapping) 


The following figures represent three relations from X to Y. 


What you'll learn 


yx Concept of the 
function. 

ў Symbolical expression 
of the function. 


@ Write each relation and represent it by a cartesian diagram. 
Which of these relations satifies the following condition: each 
element of X is connected to only one element of Y. 


Key terms 
yx Functions. 
ў Domain inition: 
Codomai 
E nm idi A relation from X to Y is said to be a function ЇЇ: 


Each of the elements of X appears only once as a first projection in 


one of the ordered pairs of the relation. 


The Symbolic representation of the function: 
@ The function is denoted by one of the following symbols: f or m 
or Q or... and the function f from the set X to the set Y. 


is written mathimatecally as: 

fí:X Y  andisreadas: «f is a fuction from X to Y». 
Notes: 
@) If f is a function from X to itself, we say that f is a function on X. 


(2) If the ordered pair (x, y) belongs to the function, then the element 
y is called the image of the element x by the function f, and we 
express it by one of the following two forms: 


fixity is read as : the function: f maps x to y 


Or F) =y it is read as: f is a function where f (x) = y 
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a 


| If f is a function on X where: X = (3, 4, 5, 6} and f (3) = 3, f (4) = 5, f (5) = 4, f (6) = 5. 


( Represent f by an arrow diagram and also, by a 


) M x 

\ cartesian diagram. i 

| | 
| (208,3, (д, 5), (5, 4), (6, 5) E Ө, 


Б 


Cartesian diagram 
Arrow digaram 


x x 2 X 4 


Ө if x = п, 2, 3, 4} which of the 
following arrow diagrams represent 
a function on the set X? 


@ Which of the following 
cartesian diagrams represent a 
fuction from X to X. 


Think: Is every relation a function? Explain your answer and give examples. 


The Domain, the codomain and the range 

If f is a function from X to Y. 

i.e:f:X—> Y, then 

The set X is called the domain of the function f. 

The set Y is called the codomain of the function f. 

The set of images of the elements of the domain of X by the function f, is 
called the range of the function. 


For example: If f : X > Y. 
,QXsí1-1,2,3,Y20,3,5, 7, f ={(1, 3), (3, 5), (2, 7) then: 
D The domain of the function f is the set X = { - 1, 2, 3} 


Ө The codomain of the function f is the set Y = (2, 3, 5, 7) 
Ө The range of the function f is the set of the images of the elements of X by the function f and equal to 
(3,5, 7}. 


Note that: The range is a subset of the codomain of the function. 
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-0,3,4,Y-ly:y € N,2€y < 9} where N is the set of natural numbers, апа К is a 
his from X to Y where a R b means: «а= gb» for each of a € X, b € Y, write В and 


represent it by an arrow diagram show that R is a function from X to Y and find its range. 


{2, 3, 4, 5, 6, 7, 8} , R={Q, 4), (3, 6), (4, 8) 
R is a function because every element of the X has only one arrow coming 
out to one element of Y. 


Y 

2 

3 

4 

5 

The function range - (4, 6, 8j O 
7 


Exercises 1-3 


@ Which of the following relations represent a function from X to Y? If the relation represents 
a function, then find the function range?. 


Q) If X = 2, 5, 8}, Y = (10, 16, 24, 30} and R is a relation from X to Y where a R b means 
«a is a factor of b» for each a € X, b € Y. Write К and represent it by an arrow diagram 
and by cartesian diagram Is R a function? and Why? 


© If X = {0, 1, 4, 7} Ү = {1, 3, 5, 6} and R is a relation from X to Y where aR b means «a + b < 8» 
for each a € X, b EY, write К and represent it by an arrow diagram and also, by a cartesian 
diagram. Is R a function? and why? 


@ If X={1,2,4,6,10}andR is а relation on X where а R b means: "a is twice b" for each 
of a, b € X. Write R, and represent it by an arrow diagram and also, by a cartesian diagram. Is R 
a function? and why? 


Ө If X = {1,2,3 , 6, 11} and К is a relation on X where a R b means: "а + 2 b = an odd 
number "for each of a, b € X, write R and represent it by an arrow diagram. Is R a function? 
and why? 
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Polynomial functions 


p’ 


In the functions ЕКЭК, f,@)=5 
fROR, f,(x)=3x-8 
ffROR, Ё, (х) =4х 25х+8 


What you'll learn 


We notice that: с The nun шо: 
and its graphical 


The domain and the codomain of the function is the set of the representation. 
real numbers R. 
Ө The rule of function (image of х) is a term or an algebraic expression. 


Ө What the power of the variable x in the previous functions? Key terms 


ўс Polynomial 
ўс Linear function. 
The function f : R > R where: Jr quadratic Function 


ўс The graphical 
representation of 
ncN,a, #0, is called a polynomial of degree n. function. 


= 2 n 
f (x) =a, +a, x +a, x +e а X where а, a}, a), ... a, є R 


And thus: the degree of the polynomial is the highest power of the 
variable in the function rule. 


@ Which of the following functions represents polynomial: 


Ө f W= 3 B) Р, (0) = х3 + 2+7 


1 
х 


© fx) =x2+V% +8 Ш) Е, (х) =х (х + —-2) 


Ө Iff: R > К then mention the degree of the function іп the 


following: 
@ i) =3-2x Bj f(x) =x? - (x? - 3) 
Ө f(x) =x (x - 2х2) D) Р(х) = х2 (х - 3) 
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— 
. 
А 
. 
an 
— 


x)=x2-x43 ..{(2)=(-2)2-(2)+3=4+2+3=9 
| соз, t(V3)-(V3p-V8 23-6-V8- 


іг 


If f(x) = x2 -3 x А g(x =х-3 
А Find #(у2 ) +3р(у2 ) B| Prove that f (3) = g (3) = 0 
Linear function 


The function f: R > R where f(x) Zax*b,a,bcR,az 0 this function is called a linear function 


or a function of the first degree. 


The graphical representation of the linear fuction: 


Ps 
"d 
( 
\ Represent graphically the function f: К > К, f(x) = 2 x - 3 


E 


( ТЕ j D || D E IL 
\ di ee uM 3 
y+ £0) =0-3=-3, (0-22-3-4 ,f(2)=4-3=1 а 
\ You can put these ordered pairs in a table as the following: 
) P Р Б | mE 
| 8 ЕЕЕ 
| X 0 1 2 d - | 

| | 
vu -3 1 | 
( 
( The ordered pairs of the cartesian product of R х R is represented on the square net. 

p p p q 
М. 


АЧУ АЧУ _ АЧУ АЧУ АЧ АЧУ ЧР АЧ АЧУ ЧР ЧР АЧУ АБ) 
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Remarks: 


@ It is enough to find two ordered pairs belonging to the function, it is prefered to find third 
ordered pairs to check the graph. 

@ If f: R > R, f (x) =a x, where a z 0 then it represents graphically by a straight line passing 
through the origin (0, 0) 


Reprsent graphically each of the following functions: 
Ө ffw=x+2 @¢:gw=3x @ 0:0 =-2x 
Special case: If f: > R , f (х) = b where b € R 
then f is called a constant function. 

For example: f (x) = 3 


and it is written as y = 3 


x т 2 D 
у= 3 3 3 y 


It is represented by a straight line paralled to the x-axis. 


Represent the following functions graphically: 


Ө (o-5 Ө fw= Ө (0-0 @ fw =2> 


The quadratic function 
The function f :R > R where f(x) = a x? +b x + с, a, b, с are real numbers, a + 0 
is called a quadratic function and it is a function of second degree. 


The graphical representation of the quadratic function. 
a 
2009 


Represent graphically the quadratic function f, where f (x) = х2, x є К consider x є [- 3, 3] 


ашар. 


Identify some of the ordered pairs (x , f 69) which belong to the function f where x є К and 
that the interval is [ - 3 , 3] gives some possible values the variable x. 


f(- 3) =9 ,f (- 2) =4, f (- 1) = 1, f (0) =0, f (1) = 1, f (2) = 4, f 3) = 9 


Student's | 4 first term ‚Ө 
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Put these ordered pairs in a table as follows: 


ү 
Identify in the cartesian plane the points which represent these x | TELE 
ordered pairs, then draw a curve passing through these points. LC a 
Notice that: 


@ The curve of the function f is symmetrical about the y-axis and the equation of the 
symmetrical axis is x = 0 
Ө The coordinate of the vertex of the curve is (0, 0), and the minimum value of the function = 0 


с Mamm 


que. graphically the quadratic function f where: 
| f (x) =- x2, x ER where x € [- 3, 3] 


ЕЕЕ 


Repeat the previous solution steps: 


| From the previous drawing, we notice: 


Ө The curve of the function f is symmetrical about the y-axis, thus, the equation of the 
) symmetrical axis is x = 0 


Ө The coordinate of the vertex of the curve is (0, 0) and the maximum value of the function = 0 


М. ИЧ. „УЧ. „Чч. „Чч. A 


Exercises 1-4 


First: Complete the following: 


Ө The linear function given by the rule у= 2 х - 1 is represented graphically by a straight line 
intersecting the y-axis at the point ........... 


Ө The linear function given by the rule y = 3 х + 6 is represented graphically by a straight line 
intersecting the x - axis at the point ........... 


If the point (a, 3) is located on the straight line which represents the function f : К > К 
where f(x) = 4 x - 5 then a equals ........... 


Second: Ө If f: R > К, mention the degree of f then find f (-2) , f (0) , f G3 when: 
A f(x) =3 В f(x) =3 -2x © (х= 


‚Ө Math - Preparatory 5 
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©) Represent grapically the following linear functions and find the points of intersection of the 
straight line by the two coordinate axes: 
Aj f(x) 22 x Ву f(x) = ->x © f(x) =- 2х +1 
Dj (х) = 2-х E (х) = 3х - 1 E х) =-2x+3 


Ө Represent graphically each of the following functions and from the drawing deduce the 
coordinate of the vertex of the curve, and the equation of the symmetry axis and the 
minimum and the maximum value of the function. 

A f (x) = x2- 2 where x Є [-3, 3] В f(x) = (x - 2)2 wherex E[-1,5] 
Qío-x2«2x-«1 where x € [- 4, 2] О) (x) =2 -x2 where x є [-3,3] 


| Connecting with technology 
Using computer programs: p » а 
00000000000000000000- 


There are many free computer programs to draw the curves and solve the equations. It is 
available on the worldwide web, such as the free program (GeoGebra) its url is: 
http://www.geogebra.org, the program supports Arabic language. 


By using the program, represent graphically each of the following functions: 
Qe =2x+1 Ө -5-зх 
Q9» -3x«2 Q9 =4-3x-»? 


9 A Pavement company gets paid 100.000 pounds (fixed fee) then 30 pounds for each meter. If X 
(the length of the paved road in meters) and Y is (the total cost that the company recieves). 


LUN EL 


Figure (1) Figure (2) Figure (3) Figure (4) Figure (5) 
э, First: The figure that represents the relation between x and y is the figure number ......... 


| * Second: Which of the following relations represents the previous infrmation: 
A у =30x By = 30x + 100000 С y=100000x+30 D y = 3000000 x 


Third: Write an essay about the great efforts of our country to improve and pave the roads to be 
faster and safer. Discuss what you should follow such obeying traffic laws and keeping the roads 
clean and safe. 


@ If X = {0, 1, 4, 7}, Y = (1,3, 5, 6}, Risa relation from X to Y where а R b means: 


«a + b < 6» for each of a e X, b EY, write К and represent it by an arrow diagram and by 


cartesian diagram. Is R a function? Tell the reason. 


@ Represent graphically each of the following functions: 
2А) f6923x-1 B) f(x)=-2x 
Ө f« =x’ -3 wherexe[-3, 3] р) f(x)=1-3x +x? wherexe[-1, 4] 


Ө While Karim was reading a book, he found that after 3 hours 50 pages remained, and after 
6 hours, 20 pages remained. If the relation between time (t) and the number of pages (b) is 
a linear relation. 
A) Represent graphically the relation between t and b then find the algebraic relation 
between the two variables. 
B. What is the time that should be taken to finish the book? 


©) What are the number of pages remaining when Karim began to read? 


@ The opposite figure : Represents the curve of the function f. where: 
f (x) = т - x2, Ifao = 4 units 


Find: 


Aj The value of m. 


four units 


B. The coordinates of b and c 


‚© The area of the triangle with vertices a , b and C. 


misr for printing 


Unit 2: Ratio, proportion, Direct 
Variation and Inverse Variation 


, Do /O now? * 
The weight 2n a human rey on the surface of the ` 
moon equals £ of the weight on the surface of Earth. 

Imagine you ns going ‘to a trip on the moon: What 
will your weight be? 


What you'll learn 


ўс Ratio. 


у Properties of ratio. 


Key Terms 


ўс Antecedent. 

ўс Consequent. 

ўс The two terms of the 
ratio. 


We have learned in the previous phases the subject of ratio and 
that ratio is: a comparison between two quantaties. 


for example: If there are 4 boys and 3 girls 


so the ratio between the number of boys 
to the number of girls can be written as 4 


to 3 or T Generally, if a and b are two 


real numbers 


Then, the ratio between the two numbers a and b 


Can be written as a to b or a:b or E 


a will be called an antecedant and b is consequent and a and b 
together are the two terms of ratio. 


Complete and answer the questions: 
Is the ratio changed if each of its two terms is multiplied in a 
fixed amount not equalling to zero? 


з 0 Se. 


5X... 


Q Is the ratio changed if you add a real number to each of its two 


terms? 
2 2 d oa 
5 5 3+... 


Ө" == , |sa=3, b = 5 for the values of a and b? 
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Find the number which if added to the two terms of ratio 7 : 11 it will be2:3 


- 


Consider the number is x. 


х+7 


== 3 (x +7) =2 (х + 11) 
х + 11 
3 39491 9064-99 ойын) куй „з 
= 1 


Find the positive number which if we add its square to each of the two terms of ratio 5 : 11 it becomes 


3:5. | | 


@ Two integer numbers, the ratio between them is 3 : 7 and if subtracted 5 from each term, 
the ratio between each of them becomes 1 : 3. Find the two numbers? 


Q Two integer numbers, the ratio between them is 2:3, if you add to the first 7 and substract 
from the second 12, the ratio between them becomes 5 : 3, find the two numbers? 


. , , à „_ 49 
@ Find the number that if subtracted thrice of it from each of the two terms of ratio a 


А 2 
the ratio becomes в: 


@ Find the number which if its square is added to each of the two terms of the ratio 7:11 it 
becomes 4:5. 
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c 
If 4 = then it's said that a, b, c and d are in proportion. 


| | а c 
If a, b, c and d are in proportion, then 1^5 


What you'll learn 


Definition: 
т The proportion is the equality of two 
Properties of : 

ratios or more. 


proportion 
Continued properties 


А а c 
In ratio a a 


Key Terms 
Y So, a is called the first proportional, b is called the second proportional, 


Proportion 

First proportional 
Second proportional 
Third proportional 
Fourth proportional 


c is called the third proportional, апа d is called the fourth proportional. 


a and d are called extremes, b and c are called means 


The proporties of proportion 


Extremes 
Means 


first: if x: - £ then: 
@г=тс , b=md where m eR“ 
@ a d = b c (product of the extremes equals product of the means) 
a b 
@:-* 


Check the previous properties by giving numerical examples of 


your own 
a c 

Second: If: ad = bc then : dea 
a b 

еа 


Check the proporties in the following numeric example: 


You know that: 4x 8 = 2 x 16 


4 IPM 4 m 
then: — = — тэ = NR 
20009 . 16 == 
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a 
“a А2059 
A 


x 2 „. . 3x+ 
lf —= 7 find the value of the ratio: 
y 


бу -x 


Consider x = 2m, y = 3m (where m constant # zero) 
3x-2y 3x2m+ 2x3m 12m з 
бу -x 6x3m-2m 1lém 4 


x 
Divide the numerator and denominator on y, then substitute for the value of r3 


x 
3X +2 Зх — +2 
-. The expression = ———,— = ——,———+ Complete = —= = 
7" * ru 


Ew 
Find the fourth proportional for the numbers 4, 12, 16 


Consider the fourth proportional to be x 


4 _ 16 

B x 
7.4 xx= 12 x16 [product of the extremes = product of the means] 
„к = T = 48 .. The fourth proportional = 48 


ee ie) 


Find the number that if added to the numbers 3, 5, 8 and 12 it becomes proportional . 


Consider the number is х і.е. 3-x, 5+x, 8 +х, 12 +хаге in proportional 


34x 84x 

A = 2 (5 + x) (8 + x) = (3 + x) (12 + x) 
5+x 12+x 

2.40 + 13x + х2 = 36 + 15x + х2 2. 15x - 13x = 40 – 36 

S2Xx24 S.x22 
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@ A. Find the second proportional of the numbers 2, ........ ,4,6 


в Find the third proportional of the numbers 8, 6, ........ ‚ 12 


а 
Ө f 5 = = find the value of 7a+9b:4a+2b 
* 
f pi 3! эт 
ami+cm2+em3t..... 


then: = one of the ratios 
bm, і ат, - fm, к... 


b c 
For example: If: 5 = =-ү multiply the first two terms of the first ratio by 2, multiply the 


two terms of the second ratio by -5 and multiplying the two terms of the third ratio by 3, then 
__24-5°543©°_ = one of these ratios 
2x2-3x543x4 


i.e.: 2a - 5b + Зс = one of these ratios 


Vd 

f . " За - 2с 3b -2d 
( If: a, b, сапа d are proportional quantities, then prove that : = 

\ 5a + Зс 5b +34 
\ `7 If a,b, c and d are proprotional quantities = -- = Ей 


| Multiply the first two means by five and the second means by 3, then the sum of antecedents 
) and the sum of consequents = one of these ratios . 


= one of these ratios (1) 


| .  5a+3c 
) `7 Бь+за 
| Multiply the two terms of ratio by 3 and the second by -2 then the sum of antecendents : the 
| sum of consequents = one of these ratios . 


.  3a-2c 


is = one of these ratios (2) 
) 3b - 2d 
( За - 2с 3b - 2d 
. 5а+3с = За - 2с : _ 
| көш 5b+3d  3b-2d `` Ба+зс  5b+3d SED) 


misr for printing 


m where m is a constant expression 
m and substitute in both sides. 


If = = < prove that: 


А a+b с+а а-Ь -а 
First: b ^7-d Second: = T» e — 
Hint. Consider -— = "s =m where m is a constant expression # zero and complete or in any 
other way. 


Continued proportional 


2, 6, 18 are three numbers. Compare between the proportions 5 


@ Is there a relation between (6)? and the product of 2 x 18? 


EN 
= |е 


Ө If you replace the number 6 with (-6) is there a relation between (-6) and the product of 
2x18? 


Definition: 


The quantities a, b and c are said to be in continued proportional if: 


b 
b = ais called the first proportional , b is called the middle proportional, 
and c is called the third proportional, where : b? = ac orb = + { ас 


М Find the middle proportional between 3, 27 


) 
( 
ECCE 


\ The middle proportional = + У 3x27 = +9 
A 


i e ——n— 
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f А usum 


а? + b2 a 
f b is a middle proportional between a and c, prove that : =— 
b? + œ 
b is middle proportional between a and c i.e. a, b, c in continued proportional 
, a b 
Consider в = = = т "bcm 
a=bm=cmxm=cm? 
a pe с2 m4 + с2 m2 
LRS == E 
pag c? m? + с2 
с2 m? (m2+1) 
= Sie 
= =m (1) 
c (m? +1) 
à cm? 
R.H.S = = = ——- m? (2) 
spe a 
From (1), (2) we get ———— = 
b.c я 
ИНЕ ea с СР 
Consider : 5 = є = т а 
. . . a? + p? 
From the first ratio and the second ratio m° = = LHS 
Ъ2 + с2 
т? = 2х2 a2 = R.H.S 
е c 
a? + b? 4 
From (1), (2) ni 


If a, b, c and d are in continued proportional . Prove that ; 


Hint Let; - D =< =m 
c 


then c-dm,b-dm?,a- dm? complete 
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y x x+y 


Ө “ P Prove that each ratio is equal to 2 (unless: x + у = 0) then Find x: y : z 
E 2 
а b c ?2а-Ь + 5c 
Ө lf = =-т -— s; — then find the value of x. 


Q If a:b:c25:7:3 апда +b = 27.6 then find the value of a, b and c 


Q If x, y, z and t are proportional quantities then prove that : 


2 5x3 - 328 x*z 
х+у a”. 299-2 а = ——— 
9 (zt) use UN wu =уң 


2y-z 1 | 32 2472 
d) 33» =>; ШӘ Ү tay -2x«y 


Q If a, b, c and d are four real proportional quantities. 


then prove that: 
ac ave 2 Р Ба? - 363 а+с 
A d -(v-3) Bj ү se.xP == bead 


Q If b is the middle proportional between a and c, then prove that: 


a+b+e b? n 2c?-3b? œ 
al +b! + ci 2Ь2-3 a2 а 


Q If a , b, c and are d in continued proportional, then prove that: 


ab-cd a-c a?-3 c? b 
bp?-c? b b2? -3 d2 d 
a c3 . Gaede ьа 
© b«d Cand B a-c a 


© If : 5a, 6b, 7c and 8d are positive quantities in continued proportional . 


gf | 5a + 6 
Prove that: за = 7с+8а 
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Direct variation 
Inverse variation 


+++ 


Difference between 


Direct Variation and Inverse Variation 


First: Direct variation 


A car moves at a uniform velocity (V) 15 m/sec. If 
the covered distance (d) in meter in a time (t) per 3 


second to give the relation: d = v t. 


direct variation and 


inverse variation. 


Key Terms 


Variation 
Direct variation 


XX 


Inverse variation 


1 p 3 4 
d 15 30 45 60 


A) Represent the relation between d and t graphically. 


B| Does the graphical representation pass through the origin point 
(0, 0)? 


, а, ; 
с Find тг in each case, what do you notice? 


We notice from the above : 


E: equals a constant expression which is 15 ра 


istance in |meters 


ie.: d = 15 папа is said to be directly due to 


n and written symbolically d ec n. 


Definition: 
y is said to be varies directly with x and is written as y cc x and written 
y = m x (where m constant 7 0). If the variable x takes the two values 
Xi, ху and the variable y takes the two variables уу, y, respectively , 
Уз X 


then: —— = 
Y2 X2 
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From the previous, we conclude: 


Ө The previous relation is a linear relation between x and y and the two variables x and у, 
and is represented by a straight line passing through the origin point. 


Ө If y ocx ћепу= тх 


and if у = тх еп уосх. 


= 
- e SEA 


If y oc x then y = 14 when x = 42, then find 


first: the relation between x and y second: find the value of y when x = 60 


С Bolton’ - 


First: "у oc x “y=mx (where m constant # 0) 


1 1 oe 1 
2.14 = 42 хт эт=л = 3  -therelation is: у = = x 
Second: when x = 60 Aye ES x 60 = 20 
; ' : Yi Xi е 
notice : You can find the relation у ^ 7x to find the value of y in the second 
2 2 


( 
( 
l 
( 
| 
( subtitute for the values of x and y in the relation 
l 
( 
l 
( 
l 
( 
d 


requirement 


МИ e uA Nu NL S] 


Second: Inverse variation 
If the area of the rectangle m and one of both dimensions x and the other dimension y, then: 


^A. Write the relation between m, x and y. 


в If the area of the rectangle is constant and equal to 30 cm? complete the following 
table: 


€ Find x y in each case . What do you notice? 


From the previous , we notice that: 
30 


ху=30 ie: Y= 57 іе. y inversely changes with Y and Written symbolically y ос i 


30 


Similiarly: Xe 


| | ; . , 1 
i.e.: x inverserly changes with Y and Written symbolically x ec p 


Definition: 
1 
y is said to be changed inversely with x and written y Oc -~~ ifxy=m 


(where m constant + 0) 


and if the variable x takes the two values x,, x, accordingly, the variable y 
X3 


; y 
takes the two values уу, у, respectively: pom =< 
2 1 


From the previous, we conclude that : 
Ө The previous relation is not a linear relation between the two variables x and у and is not 
represented by a straight line . 


m 
Ө If y inversely changes with х then: у = — (where m constant # 0) 
—— x 


and if у =" then y ec — 


p... 
„0.2009 


f 
( 
first: find the relation between x and y. second: find the value of y when x = 1.5. 


| - elation - 
bol: 
0 


If y oc + and y = 3 when x = 2 


“Yoo Sys (where m constant # 0) 


\ substitute for the two values of x and y in the relation 


| n37 Anse 

г. the relation is : y = 6. 

when x = 1.5 лу==4 

\ Note: you can find the value of y from the relation = = a 
2 1 


ETE ITE ITE P АЧУ АЧУ O O O O АЧУ АЧУ O O АЧУ O АЧУ АЧУ O АЧУ АЧУ O O Ò 


misr for printing 


‚Ө Math - Prepar. 


Show which of the following tables represents the direct variation and which represents 


the inverse variation and which does not represent the direct variation or inverse variation 
while mentioning the reason in each case: 


Connecting with Physics : If the relation between velocity (v) in (m/sec) and time t (sec) 
isv=9.8t 
First: determine the kind of variation between v and +. 


Second: A) Find the values of v when t = 2 seconds , t = 4 seconds 


B! Find the value of t when v = 24.5 m/sec 


С Bolton’ - 


First: + v = constant x t ie. У осї i.e. v directly changes with t. 
Second: Aj when t = 2 then v = 9.8 x 2 = 19.6 m/s 
when t = 4 then v = 9.8 x 4 = 39.2 m/s 
24.5 
в When V = 24.5 then 24.5=9.8xt ..t—2—,,-- 2.5 seconds. 


Ew 
Connecting with Geometry: If the height of a right constant cylinder (constant volume) is (h) 


varies inversely as the square of its radius length г. If the (h) is = 27 cm, when the radius = 
10.5 cm, Find (h) when r = 15.75 cm. 
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1 
пу тх 5 (Where m constant # 0) 


у = 27 when r= 10.5 


227 = тх <- m227 х (10.5? (1) 


(10.5? 
Substitute с.у= 27 х (10.5)? x T from (1) 


r2 


when r = 15.75 cm +v =27 х(10.5)®х————— = 12 cm 


(15.75)? 


© arta EB 03 E23 Е 


First: choose the correct answers from the given answers: 


Ө The graphical form represents the direct variation between x and y is : 


Y У y 
x m x x' С х x m x 
y y y 
3 B D 
© The relation represents the direct variation between the two variables x and y which is: 
х 4 D х у 
А ху=5 5j y=x+3 э gc E 5 = 3 


2 
Ө If y varies inversely with x , and x =V3 when у =g en the constant proportional equals: 


3- B 2 © 2 De 


3 


Second: (Mental Math): From the data of the following table, answer the following questions: 


x 2 4 6 


у 6 3 2 


A) Show the kind of variation between y and x B) Find the constant proportion 


C) Find the value of y when x = 3 D) Find the value of x when y 22 B 
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General Exercises 


Ө If the total cost of a trip is (y), some of it is constant (a), and the other is directly 
proportional with the number of participants (x) then choose the correct answer : 
a 
A y-ax B у= — 
т 
@ у=а+-= (т constant # 0) р) у=а+тх (т constant # 0) 
If y oc x and y = 40 when x = 14, then find x when у = 80. 


A car moves with a uniform velocity where the distance varies directly with time. If the 
car covers 150 km in 6 hours, find the distance covered by that car in 10 hours? 


Ө If the weight of a body on the тооп (W) is directly proportional with its weight on the 
ground (R) if the body weights 84 kg on the ground and its weight on the moon is 14 kg. 
What will be its weight on the moon if its weight on the ground is 144 kg? 


If y changes inversely with x and y = 2 when x = 4. Then find the value of y when x = 16 


If y oc x prove that y? +x? ос y? - x? 

If a, b, c, and d are in a continued proportional, then prove that: 
a?.3c2 b 2a + За 2а? + 3b? 
ь-з2 4 3a - 4d ~ 353 - 4b3 


y 2 2х+у 2х + 2y +Z 
рач then prove that -rrm — = ———— 


x 
Ө if 2a+b 2b-c c-a за + 6b 
Ө 


Connecting with Geometry: х, у, z are three proportional sides іп a triangle and x + y = 15 cm, 
y + z = 22.5 cm find x : y. 


Life application: Through the interest of the Egyptian authorities with the villages, a budget of 


1.85 x 109 pounds was set for оле) of the villages to build a school, a medical unit and a youth 
center. р the costs of the school is 7- > of the cost of the medical unit and the cost of the medical 
unit is — > of the costs of the youth ens what is the cost of each of them? 


Q Life application: If the needed hours to fulfill a work (t) is proportionaly inverse with the 
number of workers (x) who do the work, If 6 workers fullfiled the work in four hours, what 


is the time needed for 8 workers to fullfil this work? 
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(Mental Math) From the data in the following table answer the 
following questions : 


= 
а 
A) Show and tell the reason why the variation between x and y is an inverse variation. 
B. Write the constant of variation ©) Write the relation between x and y 
E! 
Шү > Dj Find the value of y whenx = 48 Ej Find the value of x when y = 12 


p” Ө If the rate of success іп one of the governrates of the third preporatory is 83% and the 
rate of success for boys is 79% and the rate of success of girls is 89%. Find the rate of 
success between the number of boys to the number of girls in this governrate . 


Unit Test 


a+b b+c 
Ө " =—— = 9+8 then prove that: 3 * b * €. 7, 
3 6 5 a 


Ө If y=a-9and yo — anda = 18 мћепх =— then find the relation between y and 
x2 3 


x , then deduce the value of y when x = 1. 


21x -y 
Ө f 7x-z = then prove that y ocz. 


Ө) lixty?- 14x? y + 49 = 0 then prove that y сс. 


Q Connecting with Astronomy: If a weight of a body on Earth (R) directly changes with its 


weight on the moon (М), if R; = 182 kg, М, = 35 kg, then find W, and К, = 312 kg. 


Q Connecting with Physics: If the speed of expression v of water to pass through a hose 
nuzzle inversely changes with the square of the hose nuzzle radius length r and 


у = 5 ст /s when г = 3 cm. Find z when г = 2.5 cm. 


‚Ө Math - Preparatory 5 misr for printing 


Statistics Statistics 


Ice Cream stores produce different kinds of ice cream. The 
manager conducted a survey on the favorite ice cream the 
consumers prefer. 


Statistics helps you select the sample representing the 
consumers. 


What you'll learn 


*k Resources of collecting 
data 

Ж Methods of collecting 
data 

Ж How to select a sample 

* Types of samples 


Key terms 


ўс Primary resources 

yx Secondary resources 

ўс Method of mass 
population 

yx Method of sample 

ўс Biased choice 

ўс Random choice 
sample 

ўс Random sample 


yx Layer sample 


Collecting Data 


The method of collecting data is considered one of the most 


important phases that statistical research mainly depends on. 
Collecting data in such scientific methods will lead to get accurate 
outcomes when doing operations of statistical inferrence and proper 
decision making. 

9 What are the resources of collecting data? 

Q How is the method of collecting data identified? 


Resources of collecting data 
Ө Primary resources (Field resources): 


These are the resources which we originally get data through 
interviewing or questionaires (survey). This type is distinguished 
by accuracy. However, it needs time and efforts beside it is highly 
expensive to conduct such a type. 

Ө Secondary resources (historical resources): 

We can get our data from authorities and 
agancies formally work such as central agency for 
mobilization and statistics , internet and media This 
type is a good type of resources such that it saves 
time and money. 


The method of collecting data 


The method of collecting data is determined according to the aim 
and the size of the statistical society under study. 


For example: The students of a school 
represent a statistical society whose value 
is the student . 


First : Method of mass population: 


It means to collect the data related to the 
phenomenon of the statistical society. It's 
used to include all the society such as the 
population. This type is including all the values 
and it's unbiased in addition the outcomes are so accurate. 
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The disadvantages of such a method are ; it needs long time and great efforts. Further more, 
it costs much money. 


Second: Mehods of samples: 
It mainly depends upon selecting a sample from the statistical society that it represents. 
We conduct reseaches on the sample. The outcomes we get are generalized on the whole society. 


Advantages of using methods of samples: 
Ө It saves time, efforts апа money. 
Ө The only way to collect data about gigantic societies (like fish). 
e The only method to study some limited societies such as: 
AJ Check the patient blood by getting a sample 
(checking the whole blood leads to death). 
B. Check the production of a factory producting electric lamps to 


determine the validity of the lamp. 
(Know for how long the lamp can be used before getting burned). 


Some of the disadvantages of the sample methods are : the outcomes of such type are not 
accurate if the selected sample doesn't represent all the society well in such a case the sample 
is called biased. 


How E select samples and the conditions must be found in getting a 
sample. 


First: the biased selction (samples are not randomly selected) 

It means that we select the sample in a way to satisfy the objectives 
of the research. This is called as the sample delibrate. For example, 
when we want to know how the students understood a lesson in 
mathematics we must analyze the outcomes of the test by considering 
the outcomes of a group of students studied the same topic without 
the other students this is not a random selection. 


Second: Random seclecion (random samples) 
It means to select a sample such that the chance of getting any value from the society is 
equal. 


Of the most important types of the random samples : 
Simple random sample: 
Is the simplest type of samples and it can be get from the homogeneous socities where 
their selection is related to the size and number of units in the society. 

A) If the size of the society is small: 
When we choose 5 students of a 40-student class, then we can prepare 
a card for each student on which their names or numbers are written, 
where all the cards are identical, put them back again in the box and 
draw a card from the box randomly and return the ball back again. 


Repeat this experiment till you get the sample needed. 
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Ву If the size of the society is big: 
suppose we want to select the sample (5 students) from all the students 
whose numbers 800. The process of selection will be difficult to be done. 
So, we number the students from 1 to 800, then use the calculator or excel 505 
program to give 10 random digits in the field from 0.000 to 0.999 and take ЩЕ 
out the decimal point to make the field from zero to 999 you can take out the : 


decimal digits which are more than 800 as follows: 


^;eomnE 


Repeat pressing on а the appearence of numbers will be successive. 


Ө 5 digits unrepreated are enough їо give the digits of the sample for the students. 
Layer random sample: 


When the society needed to be examined is heterogeneous or made up of qualitative sets that 
are differenct in characteristics, the society is divided into homogeneous sets according to the 
characteristics forming it. Each set is called a layer and the researcher selects a random sample 
which each layer is represented according to its size in the society, such as a sample is called 
the layer sample . 


For example: when we want to study an educational level of a society of 
400 persons where the ratio of males to females is 3:2 and we want to 
select a sample of 50 persons, we must select 30 persons from the male 
layer and 20 persons from the female layer randomly. 


Ө Compare between the mass population and samples showing the advantages and 
disadvantages . 


Ө The adminstration of a hotel wanted to conduct a survey to 300 customers on the service 
level produced. Every customer got a digit from 201 to 500. 10% of them were selected 
as a random sample to question them about the survice level. Determine using the 
calculator the digits of the marked customers in this sample. 


Ө At a faculty, there аге 4000 university students in the first grade, 3000 in the second 
grade, 2000 in the third grade and 1000 in the fourth grade if we want to draw a layer 


sample of 500 students, where each layer is represented in this sample according to the 
size. Calculate the number of students in each layer in the sample. 
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Dispersion 


You have previously learned the central tendancy (mean - domain 
- mode) and you used them to calculate a set of data to identify one 
value describing the trend of these data in centeralization around 
this value. 


What you'll learn 


ў Dispersions 


If the weekly wages in pounds of two sets (Range- standard 


of workers A and B in a factory are as follows: deviation) 
Set A: 170, 180, 180, 230, 240 
Set B: 50, 180, 180, 190, 400 
Qina the mean to the wages of the two sets A and B. 
@ Compare the wages of the two sets А and B. What do you deduce? 
Key term 


yx Central tendency 
ўс Mean 

yx Dispersion 

yx Range 

then: ўс Standard deviation 
170 + 180 + 180 + 230 +240 


the mean of wages for set A = 


50 + 180 + 180 + 190 + 400 
The mean of wages of set В = 


Compare the wages of the two sets A and B to find : 
9 The mean of wages for set A = the mean of wages of set B 
= LE 200 


@ The median of wages = the mode wage = LE 180 for each 


set A and B 
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We notice that : | 
(1) The wages of the two sets are different but both have the same measures of central tendency. 
(2) The wages of set A are close so the values are included between 170 and 240 pounds where 


the wages of set B are divergent so the values are included between 50 and 400 pounds. 
i.e. The wages of set B is more divergent than the wages of set A. 
So When we compare two sets, we must consider the dispersion of the values of both sets and 


being divergent from each other . 


Dispersion: T any set of values means divergent or the differences 
between its values. The dispersion is small if the difference between the 
values are little whereas th dispersion is great if the difference between the 
values are very big (if the difference between the values are great). When 
the dispersion is zero, then all the values are equal. 


i.e. the dispersion is a measure that express how much the sets are homogenous 


From the previous, we deduce: 
To compare two sets of data or more, we must have a measure to the central tendency and 


another for dispersion for each set. 


Dispersions measurements 


Ө Range: (The simplest measure of dispersions) 


It is the diference between the greatest value and the smallest value in the set. 
Compare the two sets above : 


First set: 51, 53, 55, 57, 58, 60 
Second set : 42, 45, 47, 49, 52, 92 
We find that the range of the first set = 60 - 51 = 9 

the range of the second set = 92 - 42 2 50 


So the second set is more divergent than the first set 
Notice that : 
(1) The range is the simplest and easiest method of measuring dispersion. 
(2) The range is influenced greatly by the outlier. it is clear that the values of the second set 


disparses in a range of 50 when we remove the last value (92) from and the range 


= 52 - 42 =10ог = of the previous range . 
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(3) Since the range doesn't influence by any value in the set except the greatest and smallest 


values, it doesn't give a clear picture to the dispersion of the set. 


Ө Standard deviation : 


Is the commonest measure of dispersions and the most accurate (under certain conditions) 
which is the positive square root to the average of squares deviations of values from the 
mean. 


Standard deviation o = 


where O denotes to: (sigma) to tell the standard deviation to the society of data. 
X (xBar) denotes the mean of the values of society. 


n denotes the number of values . 


E denotes addition. 


First : calculating the standard deviation to a set of data : 
= 
Е [yw 
4 
| Calculate the standard deviation for the values : 12, 13, 16, 18, 21 
' 


Ee < 


)  Tocalculate the standard deviation , form the 


table opposite the mean of a set of values x X-X (x - x}? 
— Total of these values 

| = Their numbers 1 2 12 б 1 6 = т 1 6 

Ое 

| ge =x З |13 -16=-3 9 

) 16/16-16=0] zero 

rr жын шыны А eie ) 
5 18[18-16-22 4 

Р a У(х-х)' 

) г The standard deviation o = =. 2021-155 25 

| Sum |80 54 


| 


- The standard deviation o Mo 
5 
мч АЧАБ АБЧ АКЧУ АБЧ o UP oU АБЧ oU АБЧ s P АБЧ ES] 


II 
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Second: Calculating the standard deviation to a frequency distribution : 


For any frequency distribution : 


the standard deviation o = 


where : x represents the value or the center of the set , 


k represents the frequency of the value or the set 


У, kis the total of frequency ,  Xisthe mean 2 - 


a 2K 
„шэ 


| The following are the frequency distribution for a number of defective units which found in 


) 100 boxes of manufactured units : 


\ Find the standard deviation to the defective units . 

( 

E 

\ Consider the number of defetive units (x) and the number of the corresponding boxes (k) 


\ to calculate the standard deviation to the defective units form the following table : 


) The mean x 


0 
) _ 2,ХхК _ 300 


( = =3 


Ук 100 


\ The standard variation o 


Tm Total 100 


I = | — 1.428 units 
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The following frequency distribution shows the marks of 40 students in an exam: 


0- 4- 8- 12- 16-20 


2 5 8 [Б 10 


Find the standard deviation for this distribution. 


I 


a Find the centers of sets x 


Then: The center of the first set oO 29 
4+8 
The center of the second set = ; =6 


and then record them in the third column. 


@ Multiply the centers of sets x its corresponding frequencies: i.e. x x k and record in 
xk 
Mk 


(3) Find the deviation of the center of each set (х) from the mean i.e. find (x - x) 


the fourth column. Then find the mean x = 


(4) Find squares of deviations of the center of each set from the mean: i.e (x - х)? 


(5) Find the product of the square deviation of the center of each set from the mean X 


frequency of this set; i.e. (x - X) х К 


У(х-х)? к 
(6) Calculate the standard deviation с = E "m 
k 
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\ Sets Frequency (k) | Center of sets (х) || x xk XX (x - x) (x - xk 
0- p 2 4 - 10.6 11236 РОДЕ. 
) 4- 5 6 30 - 6.6 43.56 217.80 
( 8- 8 10 80 - 2.6 6.76 54.08 

112- 105 14 210 1.4 1.96 29.40 

\ 16-20 10 18 180 5.4 29.16 291.60 
| Sets 40 504 817.6 

The mean x = = 12.6 

\ The standard deviation с = 15176 = У 2044 ~ 4.52 marks 

N 40 
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You can use the calculator [f x-a2s, Fx-83ES, Fx-B5ES, Fx-300ES, Fx-350ES] to check 


the standard deviation. 


: m © (1-VAR) 
First: State the calculator on statistical (tat п 
ile 25 eu REO) 
system to enter data б , 
: 1 
Second: Calculate the standard deviation to 5 e =} 2 
the frequency distribution (Example 2) 7: 8: 
@ Enter the centers of sets (Stat) EE vam 
AME ALLEL E HE а оо а 
D USE X FREQ 
@ || idl 
5| 18 


© Go to the initial of the second column пп = ыпы ыппы 


(FREQ) and enter the coresponding 4 2E 


frequency for each set 2, 5, 8, 15, 10 >| 18| 10 


us i EE van E 
@ Recall sum (standard deviation) HH v» Bon Ва 
h А Х |ЕВЕО 
then С = 4.52 о 


@ Go back to the original system and 
4.521061822 
switch off the calculator. 
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Notice that : 

(1) The standard deviation is affected by the deviations of all the values and its value is 
affected by the outlier. 

(2) The standard deviation has the same measuring units of the original data , so it is used to 
compare the dispersion of sets which have the same measuring units when the mean is 


equal in the mean . The set which contains more standard deviation is more dispersion. 


The two frequency tables represent the marks of students of two classes A and B in 


third prepartory in an exam: 


0- 10- 20- 30- 
Class A 

2 5 11 115 

0- 10- 20- 30- 40-50 
Class B 

p, E 18 7 10 


Represent both distribution using the frequency polygon іп one figure. 


Find the mean and standard deviation for both frequency distributions. 


Which class is more homogeneous in getting marks? 


Ө Calculate the standard deviation for the next data: 
4 16, 32, 5, 20, 27 В 72, 53, 61, 70, 59 
© 15, -12, -9, 27, -6 ii 22, 20, 20, 20, 18 
Ө If the standard deviation of a set of data = zero, what do you infer? 


Ө The following frequency distribution shows the number of childern of some families in а 
new city: 


Calculate the mean and standard deviation to the number of children. 
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@ The following frequency distribution shows the weights of 200 students in a school: 


35- 45- 55- 65- 75-85 
20 55 80 30 15 


Find: a) the mean of students weights. 


B. The standard deviation of students weights. 


General Exercises 


Ө Tell the proper method for collecting the data in each of the following: 
АЎ Check the quality of wheat before buying. 
Ву Check the salt degree of seawater. 
€ Check the validity of gas pipes before distribution. 
© There is a need to draw a layer sample to represent all the layers according to their sizes 


of a total 40000 values divided into three layers as follows: 


1 2 3 


12000 20000 8000 


If the number of values in the first layer is 240, calculate the size of the whole sample. 
Ө Calculate the mean and standard deviation to the following data: 

23, 12, 17, 13, 15, 16, 8, 9, 37, 10. 
@ The following frequency distribution shows the ages of 10 students: 


5 8 9 10 12 


[ 2 3 3 1 


Calculate the standard deviation to ages in years. 


© The following distribution table shows the amount of gasoline a set of cars consumes: 


5- 7- Oe | ile | se 15217 


3 6 19 | 12 5 4 


Find the standard deviation to the number of kilometers per litre. 
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DP Use the computer to calculate the standard deviation. 


First: (Start) then (programs) (Excel) the following screen appears: 


Enter data of example (1) 
in the range (A3, A7) as 
shown 

«> From (insert) select 
function (fx) then enter 


From the square of searching 
for data, select the function 
STDEVP then enter 


a Notice that the standard 
deviation to the society 
of data = 3.286335 is the 
same as the result in the 
previous example which 
the calculator is used 


o calculate the standard deviation to the 
society of data , determine the range of 
the veriable (A3, A7) then enter 


Student's Po M. / 


Ө Use the method of samples to select a random sample from your 
classmates of 10 values. Measure their heights in centimeters and find 
the average height of your classmates . 


Comapre your results and your classmates. Explain your answer. 


Ө The table opposite shows the temperature in some cities. 


A Calculate the mean and standard deviation to 


the maximum temperature. 


B Calculate the mean and the standard deviation to 


the minimum temperature . 


(You can follow the daily weather reports and calculate) bre 


the standard deviation and add it to your portfolio) 


@ Explain briefly the simple random sample explaining how it can be selected. 
@ Calculate the mean and the standard deviation for the following data: 

4M 65, 61, 70, 64, 70, 76, 70 BJ 39, 85, 46, 91, 88, 50, 77 

Which set is more homogeneous? 


Ө Calculate the mean and the standard deviation for the following frequency distribution: 


Zero 4- o 12- 16-20 
3 4 7 2 9 


@ 200 employees were surveyed about their favorite food during break time. Every опе was 
given a digit numbered from 1 to 200 then a sample represent s 10% was selected to be 
interviewed about their favorite food : 


A) Hot drinks .B. light meals €C soft drinks 


Determine using your calculator the digits of target employees in this sample. 
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Trigonometry 


Trigonometry is a angles in degrees, min- 


branch of mathematics utes and seconds. Abou 


that concerned with study- Alryhan Albyrony had 


ing relationships among sides settled a table for tangents of 


and angles of triangles. Ancient angles . Al tousi had deduced 


Egyptians were the first to apply that the cosinese of the angles are 


the rules of trigonometry in con- in proportion with the legs oppo- 


structing their immortal pyramids site. West civilization learned about 


and temples as well as applying what Arab and Muslims wrote 


in astronomy and in calculat- through translating the Arab 


ing geographical distances. astronomy books by the 


Further more Babylonians German Scientist Yohan 


had also measured the Muller 


Abou Alrayhan Albyrony 
Was a great scientist born in 
Algorithm in 973 and died in 
1048 AD 


ù E- 


The main trigonometrical ratios of the 
acute angle 


ч 


Use the right angled triangle a, b and c shown in the figure opposite , 
A 


What you'll learn Complete using one of these symbols (> or «or =) 


ўс Ratios of the acute 


angle in the right angled A oun 1 S s 1 
triangle. АЕ i 

AB BC АВ 

AC ran AC +++, BC 

AB BC (Ap? (BC? 


зр у RM 1 +———...... 
Key Terms AC TAR © (AC? (АСР 


ўс Circular measure 
Jr Sine angle Circular measure of the angles. 
Jx Cosine angle 


We studied that the product 
ўс Tangent angle 


of the accummlative angles 
around a point equals 360°, 
if you divide the angles 
into four equal quadrants 


then a quadrant includes 90° 


(right angle); and a degree is 
the circular measuring unit. 


Similarly, parts of a degree are as follows: 
degree = 60 minutes , minute = 60 seconds 
35 degrees , 24 minutes ,42 seconds written 


as the follows : 35°, 24,42" you can convert minutes and 


seconds into parts of the degree in one of the following two ways: 


‚Ө Math - Preparatory 5 misr for printing 


Similarly, convert the fractions of degree into minutes and seconds. 


24 
First: Convert 240 minutes 24^ = um 04 , and convert 42^ first into minutes then into 
42 


degrees : 427 = == 07 


07 
07^ = — = 000116667 
60 


then the sum is 35° 24 42^ = 35 + 04 + 0,0116667 = 35,4116667° 


Second: Use the calculator as follows : 


The sum is : 354116667'equals 35@ 24 R «^ 1 


For example: 54. 36° You can convert into degrees , minutes and seconds 
by using the following keys: 


The sum is : 54° 21° 36“ ЕЗ 5436 


Ө Write each of the following angles in degrees: 
Aj 76° 16^ в 45° 3 567 @ 85° 38` 8" D) 65° 26^ 43> 
Ө Write each of the following angles іп degrees, minutes and seconds. 
d) 346° B) 78,08" g 56,48 D) 83246 
The main trigonometrical ratios of the acute angles: А 
The figure opposite: 


The triangle ABC represents the right angled triangle at B where A and C 


opposite 


are two complementary acute angles, the side opposite angle C is called 


leg opposite, the side adjacent to angle C is called adjacent and the side 


adjacent 


opposite to the right angle is called hypotenuse. B 
We will know the trigonometrical ratios of the acute angles as the following : 
Ө Sine angle: is denoted by the symbol [sin | 

Ө Cosine angle: is denoted by the symbol 

@ Tangential angle: is denoted by the symbol | 
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opposite 
hypotenuse 
adjacent 


hypotenuse 


opposite 


adjacent 


P 
{ 
| @ ABC is a right angled triangle at C, A B = 13 cm, B C = 12 cm 


— A 
Find the length A C 
( 
8) Find each of the following: sin A, cos A, tan A, sin B, cos B, tan В. 
) i Prove that : sin A cos B + cos Asin В = 1 
D B 12 C 
| D) Find :1- tan? A "m 
| - Solution’ - 
\ 
( A * ABC is a right angled triangle at С ^. (A С)? = (А В)? - (B С)? 
| <. (А С)? = (13)? - (12? = (13 + 12) (13 - 12) = 25 
EA A С = 5 ст 
( 
E SinA- i, Cosme, tende —-,sin Ber, coe B e, tan В = 2- 
| ©) The right side = sin А cos B + cos A sin B 
| 124,12, 5 45 _ 14 | 25 _ 144+ . 4 
| 13 13 13 13 169 169 169 7 


2 d ы 122.1, 14 _ 169. 
1 Sita het ECC Ra Se 


— — ——- —Á 
ABC is a triangle in which AB = AC =10 cm, BC = 12 cm, drawn AD L BC , AD Й BC = {0} 
First: find the value of sin (CAD) , cos (CAD) , tan (CAD) 


Second: Prove that: Aj sin? С + si С = 1 Bj sin B + cosC» 1 
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X " 7 
© If the ratio between two measures of complementary angles as a ratio of 3 : 5, find the 


value of each one by circular measure . 


Ө If the ratio between two measures of supplementary angles as а ratio 3 : 5, find the value 


of each one by circular measure. 


@ If the ratio between the measures of the triangle as a ratio 3 : 4: 7 find the circular 
measure for each angle. 

© А BC is a right angle triangle in B, A B 2 8 cm, B С= 15 cm. Write what each trignometric 
ratios equal to the following: sin C , cos А, cos C, tan С. 

Ө sc is a right angled triangle in В, if 2 A B = УЗ AC, 


find the main trigonometrical of the angle C . 


@ In figure opposite : 
А В Cis a triangle, m (ZA) = 90°, AC = 15 cm, АВ = 20 cm 


Prove that : cos C cos B - sin C sin B = zero 


B 
@ XY Z is right angled triangle at Y, where XY = 5 cm, XZ = 13 cm 


Find the value of : A) tan X + tan Z B] COSX cosZ - sinX cosZ 
с sin X cos Z + cos X sin Z 
Ө XY Z is a right angled triangle at Z where XZ = 7 cm, ХҮ = 25 cm. 
Find the value of each of the following : 
А tan X x tanY в) Sin’ X + sin^ Y 
d9 A B C D is an isosceles trapezoid AD // BC , AD = 4 cm, AB = 5 cm where 
5tan B cos C 


BC=12.cm Prove that: ; — ; -3 


sin C+cos B 
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angles 


Ө In the figure opposite : 


What you'll learn IZ IRE 
Y A B C is an a equilateral triangle of side length 2L, is and АР 1 B C 


ус Finding the 
trigonometric Complete: 
ratios of angles 


tx (30°, 45°, 60°) 


Key Terms 


tx Trigonometric ratios 
ўс Special angles 


@зво:лв:Ар=.....:.....:...... 
From the previous, we notice that : 


the triangle A B C is 30°, 60° and the ratio between the lengths of the 
triangle sides are BD : AB: AD = 1:2: V3 So you can find the basic 


trigonometric ratios of the angles 30° , 60° as follows: 


: , BD 1 . AD v3 
sin 30 = р = 5 andcos30 тва 
= — апа tan 60° = AP – үз В 
вр 
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Ө In the figure opposite: 
ABC is an isosceles triangle and a right angled triangle at C. The length of each leg is L. 


Complete: А 
@ m(/Z А) =........ ‚т (ZB) = ........ ° 
Ө - (AB? = (АС) +........ (AB)? = L* + ........ 


Ө л^лс:вс:Ав-....... пе T 
7. (АВ)? = 212 Т. АВ =VEL 


From the previous, we notice that : 
ABC is a triangle in which m (А) = m (ZB) = 45° and the ratio between the lengths of its sides are 


AC : BC: AB=1:1:¥V2 So you can find the trigonometrical ratios of the angle 45° as follows: 


Remarks: 


Ф From the previous, we find that : (Sine) any angle equals (cosine) the supplementary 


angle of this angle and vice versa . 


for example: sin 30° = cos 60°, cos 30° = sin 60° and sin 45° = cos 45°. 


sinA 
@ For any angle A: tan A = ; 


cos A 


l 
\ @ Find the value of the following : 


\ cos? 60° + cos? 30° + tan? 45° 
\ A) cos 60° sin 30° - sin 60° tan 60° + cos 2 30° в 
( sin 60 ° tan 60° - sin 30° 


) 
E 


\ A) The expression = cos 60° sin 30° - sin 60° tan 60° + cos? 30° 


4 
) NE 1 v3 ==, AS 1$ 3.3 1 
| шан Ж сы аш 
12 узур 2 1,3 
| cos? 60° + cos? 30 °+ tan? 45° Б TAE PAN qu P 
) = _ 2 _ _1+1_ 
( 89 The expression = = EUER =—=2 
ù sin 60 “ап 60° - sin 30° $3 хуз -È 29 
2 


Prove that: 
2) sin? 30° = 5 cos? 60° - tan 2 45° 


в tan? 60° - tan? 30° = (1 + tan 60° tan 30°) + cos? 30° 
p. 

"dd 

( 


| @ Find the following trigonometrical ratios : 


\ sin43*  ,  cos53'28 „tan 64° 37 49" 

) Roundig the sum to the nearest four decimal numbers . 

( 8 

) 

| Samah 

\ Start 

| —» ELD 43 = sin 43° = 0,6820 

| Start 

\ —» СЭ 53 g 23 Gy - cos 53° 28° = 0,5953 
| Start 


) —» СӘ «9 37 Gi :- Ш- Тап 64° 37 49% = 2,1089 


,Q. Math - Preparatory 3 
( ò 
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Finding the angle given its trigonometrical ratio : 
You learned that if you have a given angle, you can find its trigonometrical ratios. 


For example: If the measure of an angle is 30° then sin 30° 

1 
=: 
sin 33° = 0544639035 


Є 33° = 0544639035 v3. 


and similarly, if the angle measure is 33°, then 


Now, we want to identify the angle given its trigonometerical ratio. 
for example: If cos C = 0,544639035 find the value of С. 


Use the calculator as follows : 


мша P g 0546905 = эз 
a 
^ hd) 
Ё 
4 


| @ Find m (7 E) in each of the following : 
\ sin E = 0,6 , cos Е = 0,6217 j tan E= 1,0823 


“sin E- 06 ^ omQZB =36° 52°12" ge - ЄЗ 
| “© cos E = 0,6217 oe m (ZE) =51° 33`35° UJ -06217 
© tan E = 10823 Jom (ZE) = 47° 15 48° |^" = 1.0823 


„ы Pa Para Para UP UP UP UP a] 
| @ Connecting with Geometry: ABC is an isosceles triangle in which AB = AC = 8 cm 
| and BC = 12 cm. 


| Find : First: m (ОВ) 
\ Second: The area of the surface of the triangle to the 


\ nearest two decimal numbers. 


oe 
Draw AD 1 BC 


* The triangle ABC is an isosceles triangle. 


Student's Book - first term ‚Ө 
00.7000. 2 а а 


Using the calculator : 


Fa CJ. EX EI 


^m (ZB) =41° 24735" (Q.E.D 1) 
To find the surface area of the triangle : find AD (From Phythegoran's theorem) 


* (AD)? = (АВ)? - (BD)? 
4. (AD)? = 64 - 36 = 28 < АО =21У7 
"7 The area of the triangle ABC -i x BC x AD => x12x2V7 

=12 V7 cm? = 31,75cm? (Q.E.D. 2) 
Another solution for the second part: 
"7 ЗИВ = 2. sin B = 22 
2. АР = 8 sin (41° 24° 35°) (D 
The area of the triangle ABC = 1 x BC xAD substitute from (т) in this relation 
-. The area of the triangle ABC = = x 12 x 8 sin (41° 247 35’) = 31,75ст?. 


Use the calculator as follows : 
start 


US BP Os aes 


Complete the following : 
@ If sin X = = where X is an acute angle then m (7 X) =.......... 
Q If sin = -i where X is an acute angle then m (Z X) = .......... 
Ө sin 60° + cos 30° - Тап 60° = ............. 
@ If tan (X + 10) = Уз where X . IS an acute angle then m (7 X) =.......... 


© Iftan2 X2 Уз where X is an acute angle then m (Z X) =.......... 


‚Ө Math - Prepar: 


misr for printing 


@ Find the value of the following : 


sin 45? cos 45° + sin 30° cos 60° - cos? 30° 


Ө Prove that : 

A] cos 60° = 2 cos? 30° - 1 

в tan? 60° - tan? 45° = cos? 60° + sin 260° + 2 sin 30° 
@ Find x 

4X = cos? 30°tan? 30° tan? 45° 
@ Find angle E , where E is an acute angle 


sin E = sin 60° cos 30° - cos 60° sin 30° 


Ө Connecting with Geometry:in the figure opposite: 


ABCD is a rectangle in which AB 2 15 cm and AC 2 25 cm. 
Find: First: m(“ ACB) 


Second : The surface area of the rectangle ABCD . 
Ө Connecting with Geometry : іп the figure opposite: 
)000000000000000000000*. 
ABCD is a parallelogram of surface area 96 cm? , BE: EC = 1: 


AE 1 BC and AE = 8cm 


Third: The length of AB to the nearest decimal number ы Use more than опе uon 


Find: First: The length of AD Second: m(7/ B) 


@ Connecting with Geometry: in the figure opposite : 
ABCD is an isoceles trapezoid in which 


Find: First: m (Z B) and т (4% A) A» 


AB =AD= DC = 5 cm and BC = 11cm 
11 cm 


Second: The area of the isosceles trapezoid ABCD. 


Student's Book - first term ‚Ө 
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A trapezoid shaped piece of land ABCD in which AD // BC, m(^Z B) = 90°, AD = 20 meters 


BC = 35 meters and DC = 25meters A 20 m D 


R.T.P. : дӱ Find the length of AB . 
Ш) тс). 


Y 
? 


B 35m С 
C If the land owner made a circular shaped fountain inside it; What is the F 
largest possible area for the fountain? Find the area of the remaining part є 


of the land. (x = 3,14) 


Unit test 


@ Prove each of the following equalities : 


2 tan 30° 


d sin 60° = 2 sin 30° cos 30° В Tan 60° = 
1 - tan’ 30° 
Qo Without using the calculator find the value of X (where X is an acute angle) satisfies each of: 


.A. tan X = 4 cos 60° sin 30° в 2 sin X = sin 30° cos 60° + cos 30° sin 60° 


Q ABC is an isosceles triangle in which AB = AC = 12,6 cm апа m(7 c) = 84° 24. 


Find the length of BC to the nearest decimal number. 


e 
@ A B C Disa trapezoid in which АР // ВС, m( ZB) = 90°, If AB = 3 cm, AD = 6 cm and 


ВС = 10 ст, prove that : cos (DCB) - tan (ACB) = > 


© A ladder AB of length 6 meters, its upper edge A lies on a vertical wall and its other edge 
B on a horizontal floor. If C is the projection of point A on the surface of the floor and its 


angle of slope on the surface of the floor was 60°, then find the length of AC. 
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Coordinate geometry 


The Radar is used for identifying the range, height, 
direction and velocity of moving objects like airplanes 
and ships. 


The radar tower receives the reflected waves. The 
radar screens can determine the coordinates of the 
target's location (airplane-ship- ....). 


You represented the ordered pair on the coordinate plane. 
Now can you find the distance between the pairs of the following 
points? 


AQ, 0) / B (-1, 0) 
+x Finding the distance Ф 
between two points о) C (0, -3), D (0, -1) 
by using the distance Ө М (3, 2), № (7, 5) 
le. : А | 
Bs From the previous, we notice that : 


Ө The two points А (3, 0), В (-1, 0) are 


What you'll learn 


p | 
ge 
ин ыш 


popu 
prc 

minem 

po 

pes 

| | 
pessum 
EET 
pru 
pose 


= 
tue 
_ 
mg 
c 


both located on x - axis, so : 
АВ = |-1 -3 | = | -4| 
So A B = A unit length . L 


Key terms 


p р 
pps 


ўс Coordinate plane 
yx Ordered pair Ө The two points С (0, -3), D (0, -1) are 


ус Distance between two both located in the y - axis, so; | T 
points. С uum E 
- з +1|=1-2| 


E] 


d 
mE 


SS 


кс 


C D =2 unit length . T 

Ө The two point M (3, 2), № (7, 5) can | i 
| 

| 


p 
E 
— 
E 


| 
in 

= 
p 


Fem 
EE 
t] 


be represented graphically as in the 


кинин eae ОНЕШ 


following figure opposite. To find 


EE prse 


The length of MN we find; 
MK=|7 -3 |=4 unit length, | 
МК = |5 -2| 23 unit length . L 
AMK N is right angle at К 
С. (M N? = (M KP + (K N )2 a 
(Pythagoren theory) 

(М №2 = (3)2 + (4)2 (М) 2=9 +16 

(M №2 = 25 S (M N)=5 unit length 
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ШШЕН ШШ] 
иннек сч er nr ЕЕЕ КЕНЕП КЕЧЫН 


In general : 
If M (ху, Y1) № 65, yj) are two points on the coordinate plane 
then: КМ = |JOB- OA| 
= x; - xl 

= |NB-KB|- ly, -yi 
V" ANKM isa right angle іп К (pythagoean theory) 
(М №2 = (K M? + (К N}? 

= (ху = х)? + (у, - y) 


м мМ=у & x1)? + (у-у)? 


The distance between two points (х,у), (X5,y5) = y б =) + (yz -у1)? 


The distance between two points = square difference in the x - axis + square differance in y - axis 


Remark: 


In the figure opposite the distance of a point M (x, y4) fom the origin 


point О (0, 0), OM = y х *Y^ 


If A, B, Cand D are four given points іп the perpendicular coordinate 
plane, mention the conditions which make those points vertices for each of the following 


geometrical shapes: 


Ө Paralleogram Ө Rectangle Ө rhombus Ө Square 


с А.Э 


( @ ABCD is a quadrilateral where, A (2, 4), B (-3, 0), C(-7, 5) and D(-2, 9). Prove that ABCD is a 


( square. 

н 

| Бошоп 

| 

А В = ү бщ)? Gy = ү1-321°+[0-4Р — 052+ 040 — va 
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BCe4 [7(3)P+5-0P = [CP 6? — Var 


| Ср =; [-2-(-7) P + [9 -5 P = (5)2 (à? = У41 
| D A =y 2-QP+4-9P _ || (д? +(-5° — Jai 


| “А B = BC = ОС =D A= 1 
\ -. Figure A B C D whether a square ar arhombus 


) to prove that the figure A B C D is a square, find the lengths 
\ of the two diagonal AC, BD 


| Aue [7-20 + [5-4] _ | (9Ў +1 = V82 


) BD =) [2-09 P«[9-0P. -0+0 — yer 
\ "VU AC =B D =V82 and the sides of the figure A B C D is equal in length 
\ 7. Figure A B C D is a square. 


\ Pam UP am UP um UP a UP UP UP a UP АЧИ 


( Prove that the triangle of the vertices A (1, 4), B (- 1, -2), C (2, -3) is a right angle. 
\ Find its surface area. 


(А В)2 = (-1 - 1)2 + (-2 - 4)2 = 4 + 36 = 40 
| BC? Е IG 42) 2941-10 
{ (A ©? = (2-12 +63 - 42 = 1 +49 = 50 


\ (А B)? + (B C}? = 40 + 10 = 50, (AC? = 50 
\ V. (AC? = (AB? + (B C? 


| г M (Z В) = 90° (The converse to the pytheogeran theary) 

K -M(IAABO-LABxBCo d x V x= x 210 x VI = 10 square units 
serere ee ee 

| Ө Prove that the points А (3, -1), B (- 4, 6) and C (2, -2), are located in circle whose center is 


| the point M (-1, 2), , then find the circumference of the circle. 


| AM =ү©ї-3?+[2-(1Р _б&?+(@Ў -y5 -5 
| BM = [-1- CP + [2 -6P _ к GP +4? _ fos Б 


( 
| CM av (1274 242P O+ _ узу —5 


бй “AM=BM=CMe=5_ -.A,Bandcare located in a circle whose center is M. 
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Prove that the points: A (4, 3.), B(1, 1.) and C (-5, -3.) are collinear. 
Complete : 


АВ = 040+) S — — 


-. The points A , В and С are collinear. 


First: Complete the following : 
@ The distance between the point (-3, 4) and the point of origin equals ............. 


@ The distance between the two points (- 5, 0), (0, 12) equals ............. 

@ The distance between two points (15, 0), (6, 0) equals ............. 

@ The radius length of the circle of center (7, 4) passing through the point (3, 1) equals ............. 
Q If the distance between two points (a, 0), (0, 1) is unit length, then a =............. 

Second: Choose the correct answer from the given answers : 

@ The points (0, 0), (6, 0), (0, 8): 


A) form an obtuse triangle B| form an acute triangle 


© form a right triangle. D) are collinear. 


Q A circle its center is the origin point and radius length 2 units. Which of the following 


points belongs to the circle? 


@ (1, 2) Ш (- 2, 1) 
©) 05,1) ш (02,1) 
Q Show which of the following sets of points are colliner : 
Аў (1, 4), (3, = 2), (- 3, 16) B Us 0), (- 3; т 3), (22, 9) 
Ке | (- 1, - 4), (1, 0), (0, - 2) D. (- 1, - 4), (1, 0), (0, - 2) 


Stude 


4 


E 


Г ook - first term ‚Ө 


Aa 


Third: Answer the following questions. 


9 Find the value of a in each of following cases : 

ES If the distance between the two points (a, 7), (-2, 3) equals 5 

B| If the distance between the two points (a, 7), (3 a -1, -5) equals 13 
Ө If (х, 3), В (3, 2), С (5, 1) апа А В = В С: then find the value of x. 
Ө If the distance of the point (х, 5) from the point (6, 1) equals 2v5, then find the value of x. 
@ Tell the kind of each of the following triangles with respect to its angles : 

A) А (3, 10), B (8, 5), C (5, 2) Æ) A (1, -1), В (2, 1), C (-3, -2) 

€. А (3, 3), В (4, -1), С (1, 1) 
© State the kind of triangle whose vertices are the points A (- 2, 4), B (3, - 1), C (4, 5) with 
respect to its sides . 


(9 Prove that the triangle whose vertices A (5, -5), B (- 1, 7), C (15, 15) is right angle in B , 


then find its area . 


Q ABCD is a quadrilateral, where points A (5, 3), B (6, -2), C (1, -1), D (0, 4). Prove that ABCD is 


a rhumbus, then find its area. 


Ө Prove that the points А (-2, 5), B (3, 3), С (-4, 2) are non collinear, and if D (-9, 4) Prove 
that the figure A B C D is a parallelogram. . 


(9 In the figure opposite : 
A) Find the coordinate points which represent the location of Ahmed's house, Saids' house 


and the parking lot . Y 


The distance of Ahmed's house from the school . 
The distance of Said's house from the school. 


Which is closer to school : Ahmed's house or 


сее 


Said's house?. 


Are the two ways of AB, BC perpendcular ? 


t 


Give the reason. 
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‚Ө Math - Prep 


M | The Two Coordinates of the 


midpoint segment 


On a perpendicular coordinate plane, find the two coordinates of 
the midpoint on C straight segment AB: What you'll learn 
First : A (2, 6) and B (6, 6) 


yx Finding the two 
Second A ( -2 , - 5) апав (- 2, - 1), coordinates of the 


midpoint of a straight 


Third : A (1, 2) and B (5, 6) 
segment T 
First: The line segement, which its end are 
the two points (2, 6), B (6, 6), is parallel to 
the x-axes and the two coordinate of the 
point of its midpoint C (4, 6) Key terms 


ўс The two ends of the line 
segment 

ўс The two coordinates of 
the midpoint of a straight 


Second : The straight segment with the 


segment . 


two ends A (-2, -5), B (2, -1) is parallel to 


the y-coordinate. The two coordinates of 


its midpoints C are (-2, -3) . 


Third : In the figure opposite : 


Consider that the C is the midpoint 
of the straight segment with the 
two ends A(1, 2), B (5, 6) from 
the drawing, we find that the two 


coordinates of C are (3, 4). 


1+5 2+6 
2 : 


i.eC( 2 


)i. e. C (3, 4) 


In general. you can duduce the law of the coordinate of the midpoint of 
a straight segment as follows. 

If A (ху, у), B 65, Y2), M (x, y) where M in the midpoint 
of AB that: ABEM, AMDA are cogruent 

we find: thatA О = МЕ 

SX XQ =X, -X ET 


62x =X, +х› “х= А 


Similarly: МО = ВЕ ~. у-у; = у-у 


. Yı ty 
4 2yzy, +у, Е = 
M C to Y1 У 
9 2 
Example : If C is the midpoint of A B and A (3, - 7), В (- 5, - 3) 
Then the coordinates of midpoint of AB are ex 7 Еда 3; i.e. (- 1, - 5) 
2 2 


Calculate the coordinates of point C the midpoint of A B in the following cases : 
Ө A2, 4, B (6, 0) Q^c,-5,8c5,» 
Ө ^3, 6), B (3, -6) @ A7, -6), B (1, 0) 


X +X y +y 
1 2 27 Д 2 
x= , Y= 


2. 2 
DEX, 
= —_+ "e 5 +x, = 12 “X= 12-5=7 
2 
-3 + 
-4 = TO Su -3 +y, = -8 
2 
Уз = -8 +3 У = -5 sa B (7, -5) 
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l @ А В C Disa parallorogram, A (3, 2), B (4, -5), С (0- 3) - Find the two coordinates of the 


\ point at which the two diagonals intersect. Then find the coordinates of point D. 


, 
| seiten. 


\ consider D (x, , y;) 


\ * M is the mid of AC 


3+0 


2 


SM 


А 3 1 
* MU iet 


2-3 


j 
\ The figure A B C D is a parallelogram , M is the intersection point of its diagonal. 


\ kp b 9 TY 
( A : 
ene “ Z=4+%, 

( "x =-1 

\ 1 

\ Jj 5 TY “s-Le-S+y, 

( 2 2 | 

\ . y,=4 

X 7. The coordinates of the point D are (-1, 4) 


М. 


A АЧУ АЧУ АЧУ АЧУ Б 


First : Complete 


a) If the point of the origin is the midpoint of a straight segment A B , where A (5, -2) then the 


coordinates of the point B are ......... 


в IAB-BC-CD,A(1,3), C (5, 1) where A, B, C, and D are collinear Find : 


First : the coordinates of the point B are (......... —9 ) 


Second : The coordinates of the point D are (......... ТИЕ ) 


g AD is the median in А ABC, M is the midpoint of AD 
Where A (0, 8), B (3, 2), C (- 3, 6) Find : 


First : The coordinates of the point D are (......... TREES ) 


Second : The coordinates of the point M are (......... jane ) 


Verify by determining the coordinates of the points. 


Student's book - first term 
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Second: 


‚Ө Math - Prepar: 


If C in the midpoint of АВ , then find x , y , in each of the following cases: 


d) A(1,5) B (3, 7) C (x, y) 
^C» В (9, 11) C (x, -3) 
С A(x, -6) B (9, -11) C (-3, у) 
D А (х, 3) В (6, у) C (4, 6) 


If A (1, - 6), B (9, 2) , then find. the coordinates of the points which divide AB into 
four equal parts in length. 


Prove that the points A (6, 0), B (2, -4), C (-4, 2) are the vertices of the right angled 
triangled at B, then find the coordinates of the point D that make the figure A B CD 


a rectangle . 


If the points A (3, 2), B (4, -3), C (-1, -2), D (-2, 3) are vertices of the rhombus. Find: : 
A) The coordinates of the the point where the two diagonals intersect the two diagonals . 


B. The area of the rhombus A B C D. 


Prove that the points A, (-3, 0), B (3, 4) and C (1, -6) are the vertices of an isosceles 


triangle of vertex A, then find the length of the drawn straight segment from A perpendicular on 


BC. 


If A (-1, -1), B (2, 3), C (6, 0) and D (3, -4) are four points in perpendicular coordinates plane. 
Prove that A C and BD bisect each other, then identify the type of the figure. 
Prove that the points А (5, 3), B (3, -2), C (2, -4) are the vertices of the obtuse triangle 


at B, then find the coordinates of the point D that makes the figure A B C D a rhombus, 


and find its surface area. 


A B C D is a parallelogram where , А (3, 4), B (2, -1), C C4, -3) : Find the coordinates 


of D .Take Ee AD whereAE-2 AD. What are the coordinates of the point E? 


misr for printing 


The slope of the straight line 


You know that the slope of the straight line passing through two 


points (x, , y4), (x; , Y2) equals Уз "Ун. 
us M 
and What you'll learn 


Find the slope of the straight line passing through each pair of the 


following ordered pairs : ў The relation between 
First: (3, 1), (4, 2) Second: (4, 0), (2, 2) the slope of two parallel 
Third: (-1, 3), (2, 3) Fourth: (2, -1), (2, 3) straight lines. 


ўс The relation between 
the slope of two 
perpendicular, straight 


What do you notice? 
From the previous, you can draw the straight lines passing 
through the previous pairs of points in the perpendicular 


lines. 
coordinate plane as in the following figure: 
First: Second: Third: Fourth: 
«A | 
Key terms 
ўс A Positive measure of 
the angle 
sa : Ў A negative measure of 
The positive and the negative "E the angle 


measure of the angle : TN ** The slope of the straight 
An angle is positive when itis formed bya counter ач й А, нне 
anticlockwise rotation and it is negative when ў Two parallel straight 
it is formed by a clockwise rotation. z lines 

: ў Two perpendicular 


From the previous figures, we deduce that: Н 
straight lines. 


Q 
- | m 


N 
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Slope of the straight line is the tangent of the positive angle which the straight line makes 
with the positive direction to x axis. 


i.e slope of a straight line = tan E, where E is the positive angle that the straight line makes 
with the positive direction of the x axis. 


p. 
— Mim 


( @ Find the slope of the straight line which makes ап angle of a measure 56° 12^ 48“ inthe 
( positive direction to the x-axes. 
Ө Find the measure of the positive angle that the straight line makes to the x - axis if т 
\ =1.4865 (where m is the slope) . 


) 
| Bolton! - 


| @ т = ап E <. т = Тап 56° 12 48" = 1.494534405 
ч. ie СЭ: 0O: O 0O ea 

\ Ө т = Тап Е -. Тап Е = 1.4865 лт (4 E = 56° 4` 13> 
í Start 

| Кына [ тап | 1,4865 Є co 

N 
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9 Find the slope of the straight line that makes a positive angle in the positive direction of to 


the x - axis, its measure: 


A) 30 B) 45° Ә 60° 


@ Using the calculator, find the measure of the positive angle made by the straight line of 


slope (m) in the positive direction of x-axis in the following cases : 


А) т = 0.3673 в) т = 1.0246 € т = 3.1648 


‚Ө Math - Preparatory 2 
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The relation between the slope of the two parallel straight lines. 


Think and Discuss) : 


The figure opposite: Represents two parallel straight lines L4, 
L, with two 51роеѕ m,, m,, making two positive angles of 
measures E,, E, in the positive direction of the x-axes. 


Complete the following : 


@ m (Z E) = (Z E) because ............... 


from the previous, we deduce that : 


IF L} // L, then m, =m, 
i.e.: If two lines are parallel, then their slopes are equal and vice versa . 
Thus If m, = m, then L, // L, 


i.e.: If two lines have equal slopes, then the two lines are parallel. 


( Ө Prove that the straight line passing through two points (-3, -2), (4, 5) is parallel to the 


straight line that makes with the positive direction to the x-axes an angle of 45 * measure 


yor 5 - (-2) 7 


The slope of the first straight line (m,) = = => = | 
р Б 1) X2- Хү 4 - (-3) 7 


The slope of the second straight line (m,) = Tan 45° = 1 Vm =m, 


г. The two straight lines are parallel. 
eee 


Represent graphically the points A (2, 3), B (6, 2) 
C (-2, -2) and D (- 2, 1), in the coordinate plane then 
prove that the figure A B C D is trapezoid . 


From the drawing, we find that : AD // BC 
To prove that anaclytically, we find the slope of each of 


both: AD, BC. 
Student's Book - first term ‚Ө 
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The slope ofAD (Let it be m1) 


= 3-1 
325 yi . _ 22.1 
lie "mM = IST -s 
and the slope of B C (Let it be M2) 
2+2 4 1 m rudi ro 


-. The figure A B C D is a trapezoid unles the points A, B, C, D are collinear ..... (1) 
3-2. 1 2+1 


*' The slope of AB = 2.6 = ap the slope of [rp (unknown) 

7 7 242 
-. The two straight lines are not parallel............ (2) 
Егот (1), (2) 7. The figure A B C D is a trapezoid . 


DD P АЧУ АЧУ АЧУ АЧУ АЧУ АЧУ c АБЧ _Y YA АЧУ АЧ АЧУ АСАР a i) 


Ө Prove that the straight line passsing through the two points (2, 3), (0, 0) is parallel to the 
straight line passing through the two points (- 1, 4), (1, 7). 

Ө Prove that the straight line passing through the two points (2, -1), (6, 3) is parallel to the 
straight line that makes an angle its of 45* measure with the positive direction to the x-axis. 


Ө If the straight line А В // the y-axis where A (х, 7), В (3, 5) , then find the value of x. 


@ If the straight line C D // the x-axis where C (4, 2), D (- 5,y) then find the value of y. 


The relation between the slope of the two perpendicular straight 
lines. 


The figure opposite : represents the two straight lines 
Li, L, which their two slopes аге m,, m, where L, 1 L,. 


Find the relation between Z E, Z J) 


Then complete the following table : 


From the previous table, we deduce that : 


Tan E, x Tan J, =-1 i.e:m,xm, = -1 


БЕСЕУ 
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If ү, L, are two straight lines of slopes m,, m, , where m,, m, Є R* 
If L, 1 L, then m, x m, =-1 
1. е: The product of multiplying the slopes of the two perpendicular 


straight, lines = -1 and vice versa, if m, x m, = -1 , then L, LL, 
1. е: If the product of multiplying the slopes of two straights lines = -1, 


then the two straight lines are perpendiculars. 


F. [woes 


\ @ Prove that the straight line passing through the two points (4, 3 V3), (5, 2V3) is perpendicular 


on the straight line that makes with the positive direction to the x-axes to an angle of 30* 


| measure. 


, 
\ is m}. 
і ТЕЕ , 4918-258 . „ы 
` ^ X-X ы 17 4-5 Е 
yo... M. . o 1 
А =tan E АЁ = Тап 30° = = 
т = tan | m, = Tan уз 
| С.у X MSAK a г. The two straight line are perpendicular . 
0 


D IB IB mmm mmm mmm P P P P a 


і Ө If a triangle with vertices y(4, 2),x (3, 5), 2 (-5, A) is right angle at y then find the value of A. 
| 
| --Solittion - 


Ld 5-2 - = 
Find the slope of “xy thus m, = cm = = -3 , find the slope of thus m,= — = == 
| VU Axy zis a right angle at y < m xm, =-1 
) 2023 _ 
Bo cM 
"А =2 -3 SAI 


Find the slope of the perpendicular straight line on the straight line through the two points 


Student's Book - first term ‚Ө 
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(3, -2), (5, Т) . 


First : Complete the following 


@ If AB // CD and the slope of AB = = then the slope of CD equals ........ 


@ If AB 1 CD and the slope of AB => then the solpe of CD equals ........... 


The slope of straight line which is parallel to the straight line passing through the two 
points (2, 3), (-2, 3) equals ......... 


Ө If the straight line АВ is parallel to x-axis, where A (8, 3), В (2, К) then К = ........ 
© If the straight line C D is parallel to the y-axis where C (M, 4), D (-5, 7) then M equals 
Ө А В C is a right angled triangle in В ,A (1, 4), В (-1, -2) then the slope of ВС equals .... 


© If the straight, line passing throught the two points (A, 0), (0, 3) and the straight line that 
makes a triangle its measure is 30* with the positive direction to the x-axes are perpendicular 
then А =....... 


Second : 
Prove that the straight line passing through the two points A (- 3, 4), C (- 3, - 2)is perpendicular 
on the straight line passing throught the two points B (1, 2), D (- 3, 2). 

Ө If A (- 1, - Т), В (2, 3), C (6, О) prove that the traingle A B С is right angled triangle in В. 

Ө If the straight line L} passes the two points (3, 1), (2, K) and the straight line L, makes with 
the positive direction to the x-axes a triangle its measure is 45* , then find K. if the two 
straightline L,, L, : 


A) Parallel B| Perpendicular 
@ If the points (О, 1), (A, 3), (2, 5) are located on one straight line. Then find the value of A. 


Prove that the points A (- 1, 1), В (О, 5), С (4, 2), D (5, 6) are the vertices of the 
parallelogram. 


@ Prove by using the slope that the points А (- 1, 3), B (5, 1), C (6, 4), D (0, 6) are the vertices 
of the rectangle . р c 


© In the figure drawn : — 
ABCD is trapezoid, AB // CD, 
A (9, -2), B (3, 2), C (x, -х), 
D (4, -3), Find the coordinates of the point C. A B 
Prove that the points A (4 , 3), B (7, O), C (1, -2) are vertices of the triangle, and if the point 
of D (1, 2) then prove that the figure A B C D is trapezoid and find the ratio between 
AD,BC. 
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\ 


x -2y+ 4 = 0 graphically . 


and its y - intercept 


You learned the linear relation between two variables x , y, it is : 

A x + В y+ C = О where A, B (each of both) # 0 What you'll learn 

Is represented graphically by a straight line . yr Епа нв equation 
of the straight line with 
given the slope and the 
intersected part from 
the y - axis. 

ўс Finding the equation 
of the straight line 
given its slope and its 
Y-intercept. 


Represent the relation : 


From the graphical figure, calculate: 


A) The slope of the straight line . 
В The lenght of the vertical part ШЕШ zo abis i 
included between the origin point = 0 T1111) 
and the intesection point of the straight line vt y - axis. 
Solution to make the drawing easier, select the intersection point of the 


2 axes: as follows : Key terms 
y- 0 .х+4=0 
.х=-4 (-4 , 0) satisfies the relation. Жс Equation of straight 
х=0 ^ -2y+4=0 line. 
s 2y= 4 (0, 2) satisfies the relation yr Slope of a straight 
From the drawing we find that the slope of the straight line line. 
(m) > 0 ..... (why?) thus, m = “= == Fx y- intercept . 


The distance between the 2 points o and B are called the y - intercept . 
intercept and is equal to 2 unit lenght and is denoted by the 
symbol (b). 


The previous equation is written as: y= m x +b 

thus, 2y = x + 4 and by dividing both sides by 2 
"yslxe2 

We notice in this form that: 


The slope the straight line (m) which is the coefficient of x equals 
+, and the lenght of y- intercept b = 2 and these are the same 


b ————— өө шө 


2 
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results we got the previous drawing . 
ү" 
E ud A j 


The equation of the straight line with respect to its slope (m) and the y - intercept (b). 


Isy=mx+b wherem c R 


Notice that : The equation of the straight line is written: ax + by + c = zero, b £O 


In the fromula: y 2 m x + b as the following : 


ax + by + c = zero thus by = ax- c 
c 
уве т and it is in the formula: у= тх + с 


-a - Coefficient x 
Where m =-р- = 


— Where c is the lenght of the y - intercept . 
Coefficient y 


P. 
ec Ew 
Р 


Ө Find the slope of the straight line 3x + 4 y- 5 = zero in two different methods 
( then find the lenght of the y intercept . 


'- The equation of the straight line in the formula of ax + by - c2 0, b z0 


( -. The slope of the straight line = m -. The slope of the straight line = i 
or : itis written in the formula of y = mx + с 

| "4 у= -3х +5 у= 2 x2 

| -. The slope of the straight line = = г. The length of y - intercept = M 


\ © Find the equation of the straight line passing through the point (1, 2) and perpendicular on 


the straight line passing through the two points A (2, -3), B (5, -4) . 

| | 8 3 

( *- The slope of the straight line passing through the two points a, b = — = $ - = 3 
\ thus, the slope of the straight line is perpendicular on = 3 

| <. The equation of the straight line is written in the formula: yz 3x + c 

\ `7 The straight line passes through the point (1, 2) so, it satisfies the equation . 


) 2=3 х2 +с 
| 2.с=2-б=-4 
( -. The equation of the straight is written in this formula : y= Зх -4 


№. 


Ru am UP um UP um UP um UP UP c UP UP c UP a URP a UP s UP c URP o UP a UP a) 
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@ If A (- 3, 4), В (5, - 1), С (3, 5) find the equation of the straight line passing through the " 


| 
( vertex A and bisecting ВС. 
( 
| Saian- 
( +5 5- 
The midpoint of ВС = ==, 2 = ё, 3- (4, 2) 
-. The slope of the required straight line — LA = 2 
у= тх +с у= 2х+с 
\ *. The point of A (-3, 4) passes through the straight line, so it setisties the egpatien. 
( : -22x324c "4s—-4-C v 
) “+ 7 + 7 а. 
( 
7. The equation of the straight line is written as in the formula:y= > 244 2 and by the 
0 multyipling two sides in 7 
( ^" 7у=-2х+22 i. ethe equation is : 2x + 7y- 22 = 0 


а эшне анааан араара 


Drill 


@ In the figure opposite, find the following : 
A) The slope of the straight line (т). 
B) The length of the y - intercept (c). 
©. The equation of the straight line with given m and c. 


оў The length of the x intercept. 


Æ| The area of the identified triangle by the x - y receprocal. 


@ If y =m x + b represents the equation of straight line with its given slope and the y- intercept. 
then complete the following : 
A) The equation of the straight line, when m = 1, c = 3 is in the form of ......... 
в. The equation of the straight line, when m = -2, с = 1 is in the form of ......... 
©) The equation of the straight line m = 3, с = 0, is in the form of .......... 


@ Find the slope of the straight line and the length of the y - intercept in each of the following : 


x y 
A 2x-3y-6=0 в) 5x+4y-10=0 S ara = | 


Ө Find the equation of the straight line in the following cases: 
AJ When its slope is 2 and intersects a positive part from the y-axis that is equals 7 units. 


Student's | 4 first term Q. 
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à ; TUE ЎА 
.Bj When its slope is equal to slope of the straight line T - = and intersects a part from the negative direction 3 
©) Passes by the two points (2, -1) , (1, 1). 
D) The equation of the straight line where m = Zero, c = Zero . 
@ Draw the straight line in each of the following: 


a) Its slope equals 2 and intersects a positive part of the y - axis that is equal to one 
2 


unit. 
“в. Its slope equals 2 and intersects a negative part of the y - axis equals 3 units. 


с) Cuts from the two positive parts of the x - y axes two parts, both lenght are 2 , 3 of the 
units respectively. 


© The following table represents linear relation: 


a) Find the equation of the straight line. 
в. Find the length of the intersected part from the y - axis. 
с. Find the value of A. 

Ө In the figure opposite : The relation between distance the 
car covers is d in (kilometers), and time the car covers in is 


t in hour, Find: 
a) The distance traveled in 90 minutes. 


_g) The time which in the car traveled 150 kilometers. 


с) The velocity of the car. 
рў The equation of the straight line which converts the relation between d and t. 


E 

@ The figure opposite represents the distance traveled 3 : 
(D) in kilometers and the time (T) in minutes of the 3 

two objects A and B. E 
-g 


a) IfA, B move at the same time? 


| 


| 


dustane 


œ After how many minutes did A, B intersect? 
. What is the velocity of A? 
a» Write the equation of the straight line that 


represents the relation between the distance and the 


velocity to the movement of the object B? 
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Ө In the figure opposite : 
The point C in the midpoint of А B 
where C (4, 3). 


First : Complete the following : 


unit length 


unit length 


Second : Match between A and B: 


a Slope of “AB 
æ Slope of OC 
с» Slope of “OA 
p. Slope of OB 
H Slope of OB x 
Slope of OA 


Third : Find the coordinates of the points A , B and О then find the equation of A B , and 


the equation of CO . 


Four : Find the length of each of [m СБ, 
CO 
Fifth: Prove in more then or way that C is 


the center of the circle passing through 
the points A, O and B. 


о) А caw is tied to a point О with rope of 4.8 meters 
length. If the area is O A B planted with clover. 


Calculate the area of the cultivated land with clover 


in which the cow cannot eat, to the nearest meter. 


b. 
» 
z 


unknown 


F 
f 


LN 
za N "N 


83m а 


A 
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@ The figure opposite : In the figure opposite a particle moves 
with a constant speed (v) where the distance (d) is measured 
by meter and time (t) by second. Find the following: 


A) The distance at the beginning of moving. 

B) The velocity of the particle. 

©) The equation of the straight line which represented the 
movement of the particle. 

. D; The traveled distance after 4 seconds from the beginning 
of the movement . 

_E) The time in which the particle covers in distance of 3. 5 
meters from the beginning of the movement. 


Ө Choose the correct answer from the given answers : 
D The slope of the straight line whose equation is 2х - 3y -6- 0: 


A -6 8j 2 3 Bj» 

(02) If the two straight lines Зх - 4y - 3 = 0 and ky + 4х - 8 = o. are both perpendicular then k equals: 
d 4 4.3 Эз 24 

@ If the two straight lines x + y = 5 and kx + 2y = О are both parallel, then К equals : 
4-2 4 -1 gı 2) 2 


(4) The area of the traingle in square unit, identified by straight lines 3 x - 4 y=12,x=0, 
y = 0 equals: 


A6 8) 7 S 12 3) 12 


(5) А В isa straight line passes through the two points (2, 5) and (5, 2) which of the following 
points Є AB 


(6) If A (3, 5), B (2, -1) and C (x,y) then the coordinates of the point C. That makes the triangle A B C a right 
angle triangle at B is: 


A) (6, -1) В (-4, 5) ©) (3, -2) DJ (8, -2) 

Ө А (5, -6), В (3, 7) and C (1, -3) Then find the equation of the straight line passes through 
point A and the midpoint of BC. 
Find The equation of the straight line perpendicular to ABB from its midpoint C where A 
(1, 3) and B (3, 5). 

© Find the equation of the straight line passing through the point (3, - 5) and parallel to the 
straight linex +2 y-7=0. 

(9 Find the equation of the straight line passing through the two points (4, 2) and (-2, -1). 
Then prove that it passes through the origin point. 

@ Find the equation of the straight line which intersects from the x - y axes two positive parts both lengths 
are 4 and 9 respectively. 
ABCisa is a triangle where A (1, 2), B (5, - 2), С G, 4), D is the midpoint of of AB, drawn 
DE // BC and intersects AC їп E, find the equation of the straight line “DE. 
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Model tests in algebra and statistics 


Model 1 


First: Choose the correct answer from the given : 
@ The point (-3, 4) lies in ......... quadrant: 
Al first В second € third Di fourth 
Qo The positive square root of mean of the squares of deviations of values from its arithmetic 


mean is called. 


A The range B| the arithmetic mean 

& The standard deviation Di the mode 
9o I 3a '& 4b. „Шеп а: B= us 

M 3:4 Bi 4:3 8 3:7 Di 4:7 
@ If n(x)= 2, п(у2) = 9 , then n(x x y) =......... 

A 6 Bi 18 @ 11 2; 
Ө The range of the set of the values 7, 3, 6, 9 and 5 = ......... 

Al3 "m ас B: 
@ If y x x and y = 2 when x = 8, then y = 3 when x = ......... 

ді 16 a 1 Gr Di c 
Second: 
aj WXxY={(2, 2), (2, 5), (2,7). Find 

First: Y . Second: Y x X 
œ If a, b, c and d are proportional prove that: 

a___¢ 
b-a d-c 


Third: 

al 1£X = (2,3, 5), Y = {4, 6, 8, 10} and К is a relation form X to Y where aRb means "a =b' 
for all a Ex, b EY. 
First: Write R and represent it by an arrow diagram. 
Second: Show that R is a function. 

gj Find the number that If we add to each terms of the ratio 7:11 it becomes 2:3. 
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Fourth: 
А IfX ={1, 3, 5) and R is a function on X , where К = { (a, 3) , (b, 1), (1, 5) }. Find: 


First: The range of the relation . 
Second: The value of a + b. 

в] ТҮ « and y 23 when x = 2 . Find: 
First: The relation between x, y. 


Second: The value of y when x = 1.5. 


Fifth: 

a. Represent graphically the function f(x) = (x-3)? , X є [0, 6] from the graph deduce the 
vertex of the curve , minimum value of the function , equation of the axis of symmetry. 

œ Calculate the arithmetic mean and the standard deviation of the set of values 8, 9, 7, 6 


and 5. 


Model 2 


First: Choose the correct answer from the given : 


@ The point (3, 4) lies in ......... quadrant: 

Al first B] second © third DÌ fourth 
Q SES is one of the measures of the dispersions. 

Al The median В The arithemetic mean 

© The srandard deviation DÌ The mode 


9 The third proportation of the two numbers 3 and 6 is ......... 

At Big 2 Bl: 
Ө | nw 72, ау; х =6, then nly?) =......... 

Al4 Big Gio Bi2 
© The range of the set of the values 7, 3, 6, 9 and 5 =......... 


P E В] Ge Di 12 


(9 LEN =F, hin VE „аын 
ai- Ш; Six 2i x.7 
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Second: 
Al If xX =42; 5); Y 21; 24; Z— {3}. Find: 


First: n (X« Z). Second: (Y ПХ ) xZ. 
æ If b is a middle proporational between a and с prove that: 
a-b _ b 
a-c Е b+e 


Third: 
a IfX={1,3,4,5},Y={1, 2, 3, 4, 5, 6) and К is a relation from X to Y where a R b means 
a+b = 7 Foralla €x, 6 EY. 
First: Write R and represent it by an arrow diagram. 
Second: Show that R is a function. 
a If5a=3b. Find the value of: m 
Fourth: 
A) If f(x) = 4x +b and f(3) = 15 find the value of b. 
au IfY «X,y = 6 when x = 3. Find: 
First: The relation between X, Y. 
Second: The value of y when X = 5. 
Fifth: 
a. Represent graphically the function f (x) = 4 - X? , X € [-3, 3] from the graph deduce the 


vertex of the curve, maximum value of the function , equation of the axis of symmetry. 
ві The following frequency distribution shows the number of childern of some families in а new city: 


Calculate the mean and the standard deviation to the number of children. 


First: Complete: 
@ The point (5, 3) lies їп......... quadrant 


( Merge Student's ) 


Qo n(x) = X? + 8 is called a polynomail of ......... degree 
@ The range of the set of the values 4, 14, 25, and 34 15......... 
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@ If y = 2x , then y « 
Ө ix = 0, 4, 6}, then no) - ........ 
Ө +. з - (6 b), then a +b=......... 


Second: Choose the correct answer: 
9 If ху =7, then y« ......... 


"E Bix-7 9х Bix«7 
Qo If 2, 3, 6 and X are proportional , then x = ......... ? 

alo ві 18 @12 Dj3 
Q 22-50. then= -......... 

PE u2 БЕ i 
@ АИ is one of the measures of the dispersions 

LA| the arithemetic mean ‚В The range 

© the mode D The median 
Ө fno 2 5, nx x Y) 210 , then n(Y) =......... 

Аі 4 Шз "E PE 
@ If x = (1), then x? =......... 

Аі 1 Bi (1,1) S (1,1) PT 
Third: Put (и) or (X): 


Ө ‘í the relation of f = { (1, 3), (2, 4), (3, 3)}, then the domain of the function {1,2,3} ( ) 
Ө усх and y = 6 when x = 3, then y = 2 when x = 4 (0) 
Ө If X.(x- x) = 36 for a set of values whose number equals 9 , then © 4 I 9 
@ The intersection point of the straight line f(x) = x +2 with x-axis is the point (-2, 0) ( ) 
© If fx —» Y then x is called the domain of this function © ) 


@ The arrow diagram from X to Y is a function © ) 


Fourth: join from Column (A) to Column (В): 


Qa, 06€ 2, x {1, 4 },then X= ө 


Qo If The Function f Which f(X) = X - 4 is represented 8raphically By y^ 
Straight Line Passes therough the Point (a, 2),thena = ......... 


@ If f(x) =5, then {(5) + f(-5) = ......... 


© The third proprational of the two numbers 4 and 9 is 


[3] In the opposite figure the equation of the line of symmetry is x = ........ e 
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Model tests on gemoetry and Trigonometry 


Model 1 


First: Choose the correct answer: 


@ Tan 45? =... 


Ay Bi 2v2 
a PES 
@ If Sin x = 3 X is an acute anglethen m (Z X)= .......... 
Al 45 в 60 
© 30 2 90 
Ө The distance between the two points (3, 0) , (0, -4) = .......... 
Al 4 Bi 5 
сі 6 mi; 
@ IfX+Y=5, Kx + 2y = 0 are perpendicular , than К = .......... 
a > Ш 1 
i 1 ој 2 
Ө IfA (5,7), B( 1, -1), then the mid-point АВ is .......... 
Al (2,3) Bi (3,3) 
id 2) ші (3,4) 


Ө The equation of the sraight line which passes through the point (3, -5) and parallel to Ү-ахіѕ 


al x-3 ES y--5 
id y=2 Bi x=-5 
Second: 


a. Whithout using calculator prove that sin 60° = 2 sin 30? Cos 30? 

“в Prove that the points A ( -3, -1), В (6, 5), C(3, 3) are collinear 

Third: 

a. If 4 cos 60? sin 30° = tanx. Find the value of x, then x is an acute angle. 


ak If the mid-point of AB is c(6, -4) then A (5, -3) Find the point В. 
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Fourth: 
‘a If the straight line L} passes through the points (3, 1), (2, K) and the straight line L, makes 


with the positive direction of the x--axis anhgle of measure 45? . Find the value of K if 
11/10, 

æ ABC is a right angled triangle at, AC = 6cm , ВС = 8cm find 
First: Cos A cos B - sin А sin В. 


Second: m ( / B). 


Fifth: 
AA. Find the equation of the straight line which slope is 2 and passes through the point (1, 0). 
в. Prove that the points AG, -1) , B (-4, 6), C (2, -2) which belong to an orthogonal certesian 


co-ordinates plane lie on the circle whose centre M(-1, 2) . Find the circumference of the 


First: Choose the correct answer: 
Ө 2 sin 30° tan 60° = .......: 


circle. 


PES Dr gi. DH 
Q The equation of the straight line which passes through the point (-2,-3) and parallel to 
X-aXİS 15........ е 
іх = 2 Bix =-3 dy- BI y 2-3 
ө If Cos x = V3 , Xis acute angle , then sin 2x =... 
PT ° ууз iG. Ш — 


2 V3 
@ A circle of centre at the origin point and its redius is 2 unit length which of the following 


points belongs to the circle ? 


al (1,2) Ш (27/5) Sw 3,0 i (0,1) 
Ө The perpendicular distance between the two straight lines x - 2 = 0, x + 3 = 0 equals ..... 
Ali Ш 5 а. Шз 
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Ө If A , fare the slopes of two parallel straight lines then k = ... 


Ale B] 4 P Di» 


Second: 

a. If cos Еїап 30°= Cos 2 45° find т(, E), E is a cute angle 

p Show the type of the triangle whose vertices A(3,3) m B (1, 5) , C(1, 3) due to its side 
lengths. 

Third: 

a. Find the equation of straight line which passes through the points (1, 3) , (-1, -3) and prove 
that it is passing through the origin point. 

gj. If the point (3, 1) is the mid-point of (1, у), (x, 3) find the point of (x, y). 

Fourth: 

a. Find the equation of the straight line which intercepts two axes . Two positive parts of 
length 1 and 4 for x and y axes respectively and find its slope 

ові ABC is a right - angled triangle at B AC = 10cm BC = 8cm , prove that sin A + 1 = 2 cos C «cos A 


Fifth: 

‘a. prove that the straight line which passes through the points (-1, 3) , (2, 4) parallel to the 
straight line 3y -Х - 1= 0 

в! ABCD is a trapezium , AD // BC m(/B) = 90% АВ = 3cm , BC = 6cm , AD = 2cm . Find 
the length of DC and the value of Cos / ВСЮ 


First: Put (и) or (X): ( Merge Student's ) 


Ф The distance between the point (9,0), (4,0) = 5 
Ө iran E» 1, then: т (Z E) = 45° 


@ The straight line у= 2 +1 intercepts apart of length - 1 for y - axis 


—— <-> <> <> <-> <-> 
@ lf AB 2 CD , then the slope of AB x The slope of CD = 1 (both of АВ and CD 


aren't parallal any axes) 


о 1 
@ Tan 60° = = 


© If A (1, 2), B (3,4), then the coordinates of the midpoint of AB is (2, 3) 


Second: Choose the correct answer form given: 


@ The distance between the point (4,3) and x - axis is ......... 


PE Bi; iG, Bi 4 
Ө 4 cos 30° Tan 60° = ........ 
PE Ш 2/3 Ge Biz 
Ө ií x+y 25, kx + 2y = 0 are parallel , than К — 
PE 8 ig; B» 
Ө The points (0,1), (з, о), (0, 4) ......... 
Al from a right angled triangle Bj from a acute angled triangle 
| from an obtuse angled triangle DÌ are collinear 


m CES —_— > u— 2 d 
9 If AB // CD and the slope of AB = 37 then the slope of CD = ........ 


2 B3 Gg -2 Di -3 
als ais a ais 
Ө If sin x = 1, x acute angle, then sin 2х.:=......... 
2 
3 1 
1 1 
ai a- a 2» — 


‚Ө Math - Prepa 


Third: Join From column (A) to column (B): 


@ The slope of the straight line which parallel to x - axis is 


Ө Sin?30°+ Cos? 30° = 
@ If ABCD is a rectangle A (-1, -4) , C (5, 4) 
then the length of BD = «+++ unit lenght 


@ The equation of the straight line which passes through z^ 
origin point and its slope is 2 is Y = 


@ The equation of the straight Line which passes through the 
ө 


point (2, -3) , parallel x - axis у = 


© The value of ?Tan30' . ә 
1 + Tar? 30° 


Fourth: Complete the following 


@ If AB // CD and the slope of АВ = 1 then 
2 
The slope of CD =........ 
A 
@ The opposite figure: ABC is a right angle 
3cm 
at B, AB=3 cm , BC = 4cm, then c B 


Q If the point (0, a) belongs to straight line 
Зх - 4у =-12, thena = ...... 
Ө If X cos 60° = tan 457. then x =...... 


Ө The distance between the point (4, 3) and the origin point іп the coorinate plane =.......... 


Ө ' the origin point is the mid - point of AB. AG, -2) then B (......, ........ ) 


Studei it's ook - first term Ө 


Асар ыда 2S pity а)! (0 
дй! АЫ! А21 gall 


Ао VE: GME jou САА] sse 

Даје W : GSU ддз Јај sse 

aus AY x OV: gull 

els Y* * УУ ala As ge ДЫШ Jis Y: sl eg 
Sily ДЫШ yg) £ : а ШЫ! Sls i 

NOVY /v«/No/VV/YTDW. : oL SI a, 
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